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FEDERAL  AVIATION  ADMINISTRATION 

GENERAL  STATEMENT 

Legislative  Authority 

The  Federal  Aviation  Administration  (FAA)  is  an  operating  administration  within 
the  Department  of  Transportation  pursuant  to  the  Department  of  Transportation 
Act,  Public  Law  89-670. 

The  FAA  provides  aeronautical  services  under  authority-  of  several  statutes, 
including: 

1.  The  Federal  Aviation  Act  of  1958,  as  amended,  which  created  the  Federal 
Aviation  Agency,  provides  for  the  promotion  and  regulation  of  civil 
aviation  in  order  to  assure  the  safe  and  efficient  use  of  the  Nation's 
airspace  by  civil  and  military  aircraft. 

2.  The  International  Aviation  Facilities  Act,  as  amended,  which  was  enacted 
to  encourage  the  development  of  an  international  air  transportation  system 
adapted  to  the  needs  of  the  foreign  commerce  of  the  United  States,  the 
postal  service,  and  the  national  defense. 

3.  The  Airport  and  Airway  Improvement  Act  of  1982,  as  amended,  which  was 
enacted  to  continue  the  program  of  federal  assistance  for  airport 
improvements.    The  Administration  is  proposing  legislation  to 
continue  the  program  in  FY  1994. 

The  declaration  of  policy  for  the  Administration,  set  forth  in  section  103  of  the 
Federal  Aviation  Act,  summarizes  effectively  the  objectives  we  wish  to  attain.  It 
states  that  — 

In  the  exercise  and  performance  of  his  powers  and  duties  under  this  Act, 
the  Administrator  shall  consider  the  following,  among  other  things,  as  being 
in  the  public  interest: 

(1)  The  regulation  of  air  commerce  in  such  manner  as  to  best  promote 
development  and  safety  and  fulfill  the  requirements  of  national 
defense. 

(2)  The  promotion,  encouragement,  and  development  of  civil 
aeronautics. 
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(3)  The  control  of  the  use  of  the  navigable  air  space  of  the  United  States 
and  the  regulation  of  both  civil  and  military  operations  in  such  air 
space  in  the  interest  of  the  safety  and  efficiency  of  both. 

(4)  The  consolidation  of  research  and  development  with  respect  to  air 
navigation  facilities,  as  well  as  the  installation  and  operation  thereof. 

(5)  The  development  and  operation  of  a  common  system  of  air  trafTic 
control  and  navigation  for  military  and  civil  aircraft. 

Basic  Programs 

To  achieve  the  objectives  set  forth  in  the  basis  statutes  summarized  above,  FAA 
conducts  the  following  basic  programs: 

1.  Regulates  air  commerce  to  insure  safety  through  the  development, 
promulgation  and  administration  of  safety  and  medical  standards,  and 
regulations  that  govern  airmen,  aircraft,  aeronautical  operations  and 
related  ground  support  activities;  monitors  aeronautical  activities  to  assure 
adherence  to  regulations  and  to  determine  necessary  changes  in  regulations; 
and  prosecutes  enforcement  actions  against  those  who  violate  regulations. 

2.  Assures  the  safe  and  efficient  movement  of  air  traffic  by  furnishing  preflight 
and  in-flight  assistance  to  pilots;  by  providing  air  navigation  services  for 
access  to  the    airway  system,  and  guidance  in  the  approach  and  landing 
phases  of  flight;  and  by  controlling  the  separation  of  flight  in  the  en  route 
and  terminal  areas. 

3.  Assists  in  the  development  of  public-use  airports  by  making  grants-in-aid  to 
localities  for  airport  planning  and  improvements. 

4.  Carries  out  other  activities  designed  to  facilitate  and  promote  the 
development  of  safe  and  efficient  air  commerce. 

Aviation  Industry  Indicators 

The  workload  of  the  FAA  is  generated  by  the  activity  of  all  segments  of  the 
aeronautical  community.  Aviation  activity  is  expected  to  increase  in  FY  1994,  as 
demonstrated  by  the  following  indicators. 
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17.8 

+4.6 

533.1 

+6.3 

30.6 

+1.7 

Fiscal  Year  1993  Fiscal  Year  1994 

Amount  Amount   Percent  Change 

Aviation  fuel  consumption 

(billions  of  gallons)  18.1 

Revenue  passenger  miles  (billions)  499.8 

General  aviation  hours  flown  (millions)        36.2 

EFR  aircraft  handles  (millions)  at  Air 

Route  Traffic  Control  Centers  38.3  38.4  +2.4 

Total  operations  at  airports  with  FAA 

towers  (millions)  64.0  64.1  +2.6 

EFR  operations  handled  by  FAA  towers 

(millions)  47.4  47.6  +2.6 

1994  Estimates 

The  fiscal  year  1994  request  reflects  estimates  totaling  S9,229  million  in 
appropriations  and  obligation  limitation,  an  increase  of  $311  million  over  the 
$8,918  million  FY  1993  enacted  level. 

The  Operations  request  of  $4,576  million  reflects  an  increase  of  $38  million  in 
budget  authority  over  FY  1993.  The  trust  fund  share  of  operations  is 

$2307.3  million.  This  funding  supports  safety,  security  and  efficiency  of  the 
national  airspace  system. 

The  Grants-in-Aid  for  Airports  (Airport  and  Airway  Trust  Fund)  request 
establishes  a  $1,879  million  (including  $30.4  million  investment)  obligation 
limitation  for  planning  and  development  of  the  nation's  airports.  A  $2,184  million 
liquidating  cash  appropriation  is  requested  to  ensure  that  sufficient  trust  fund 
cash  will  be  available  to  liquidate  obligations  as  they  become  due.  $15.2  million 
liquidating  cash  appropriation  is  requested  for  investment  purposes. 

The  Facilities  and  Equipment  (Airport  and  Airway  Trust  Fund)  request  totals 
$2,524  million,  including  $107  million  in  investment  funding.  This  funding  will 
continue  programs  which  increase  safety,  efficiency  and  the  capacity  of  the 
nation's  airway  system.  Major  efforts  are  in  progress  to  upgrade  the  automated 
capability  in  terminal  air  traffic  control  facilities,  provides  improved  terminal 
radar  systems,  modernize  traffic  control  towers  and  facilities,  and  provide  new  and 
improved  air  navigation  facilities. 
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The  Research,  Engineering  and  Development  (Airport  and  Airway  Trust  Fund) 
request  of  $250  million,  including  S13  million  investment  funding,  provides  for 
near-term  and  long-term  research  to  meet  the  airspace  system  needs  of  the  next 
century.  Major  efforts  in  FY  1994  involve  Advance  Traffic  Management  Systems, 
Terminal  Air  Traffic  Control  Automation,  Oceanic  Data  Link,  and  expanded 
human  factors  initiatives. 

The  Aviation  Insurance  Revolving  Fund  reflects  estimated  revenue  of 
approximately  S3.8  million  from  fees  and  investments  in  U.S.  Treasury  securities, 
and  estimated  expenses  of  $195  thousand. 

Aircraft  Purchase  Loan  Guarantee  Program.  This  program  is  continuing  only  for 
the  purpose  of  making  payments  to  private  lenders  upon  defaults  on  existing  loans 
by  air  carriers.  No  new  loan  guarantees  are  being  made.  The  FY  1994  budget 
requests  funds  to  repay  borrowings  and  interest  accrued  thereon  to  the  Treasury. 

Working  Capital  Fund.  In  FY  1994,  $24  million  from  the  Operations  account  will 
flnance  services  provided  through  the  Department's  Working  Capital  Fund. 

Consulting  Services.  For  F\'  1994,  the  FAA  will  require  approximately  $1.6 
million  for  consulting  services.  Consulting  services  are  needed  for  activities  which 
would  otherwise  require  additional  Government  employees.  Examples  of  major 
consulting  service  contract  include  continuation  of  program  initiatives  associated 
with  substance  abuse,  air  traffic  controller  selection  and  training  systems  and  work 
associated  with  the  development  of  airport  safety  standards  and  support  efforts  in 
areas  such  as  forecasting.  Major  activities  requiring  these  services  are:  Air 
Traffic,  Systems  Maintenance;  Direction,  Staff,  and  Supporting  Services;  and 
Human  Resource  Management. 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

RESOURCE  SUMMARY  -  FINANCING 

(Dollars  in  Thousands) 

BUDGET  AUTHORITY 


APPROPRIATION  TITLE 
Operations 

(Federal  ) 

(Trust) 


FY  1992 

FY  1993 

FY  1994 

Actual 

Enacted 

Estimate 

4.360,000 

4.538.000 

4.576,000 

2.250.375 

2,258.679 

2,307,250 

2,109.625 

2,279,321 

2,268,750 

Aircraft  Purchase  Loan  Guarantee 

Grants-in-Aid  for  Airports  (Trust) 
Contract  Authontv' 
Investment 
Obligation  Limitation 
Stunulus 
Investment 

Facilities  and  Equipment  (Trust) 
Investment 

Research,  Engineering  and  Development  (Trust) 
Investment 

TOTAL.  BUDGET  AUTHORFTY 
(Federal) 
(Trust  Fund) 

LIQUIDATING  CASH  APPROPRIATIONS: 

Grants-in-Aid  for  Airports 
Stunulus  Supplemental 
Investment 


193 


150 


149 


1,900,000 

2,050,000 

1,848,600 

30.400 

[1,900,000] 

[1,800,000] 
[250,000] 

[1,879.000] 
[30,400] 

2,409,000  1/ 

2,350,000 

2,417.282 
106,718 

218,135 

230,000 

237,371 
12,629 

8,887,328 

9,168,150 

9,229,149 

2,250.568 

2,258,829 

2,307,399 

6,636,760 

6,909,321 

6,921,750 

1,620,000 

2,000,000 
250,000 

2,184,800 
15,200 

1/  Includes  $15  million  supplemental  to  cover  costs  arising  from  Hurricane  Andrew, 
Hurricane  Iniid,  and  Typhoon  Omar. 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

RESOURCE  SUMMARY  -  FINANCING 

($  in  thousands) 

PROGRAM  LEVEL 


APPROPRIATION  TITLE 

Operations 
(Federal) 
(Trust  Fund  Share) 

Aviation  Insurance  Revolving  Fund 

Aircraft  Purchase  Loan  Guarantee  Prog. 

Miscellaneous  Expired  Account 

Grants-in-Aid  for  Airports  (Trust) 
Stimulus 
Investment 

Facilities  and  Equipment  (Trust ) 
Investment 

Research,  Engineering  and  Development  (Trust) 
Investment 

Total  Program  Level 
(Federal) 
(Trust) 


FY  1992 
Actual 

FY  1993 
Enacted 

FY  1994 
Request 

4,360,961 
2,251,336 
2,109,625 

4,538,916 
2,259,595 
2,279,321 

4,576,000 
2,307,250 
2,268,750 

122 

185 

195 

193 

150 
507 

149 

1,849,499 
0 

1,800,000 

250,000 

0 

1,848,600 
30,400 

2,136,887 
0 

2,554,000 
0 

2,710,000 
64,03 1 

212,094 
0 

246,299 
0 

237,371 
12,629 

8,559,756 
2,251,651 
6,308,105 

9,390,057 
2,260,437 
7,129,620 

9,479,375 
2,307,594 
7,171,781 

GEN-7 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

RESOURCE  SUMMARY  -  FINANCING 

($  in  thousands) 


APPROPRIATION  TITLE 

Operations 
(Federal) 
(Trust  Fund  Share) 

Aviation  Insurance  Revolving  Fund 

Aircraft  Purchase  Loan  Guarantee  Prog 

Miscellaneous  Expired  Accounts 

Grants-in-Aid  for  Airports  (Trust) 
Investment 
Stimulus 

Facilities  and  Equipment  (Trust  ) 
Investment 

Research,  Engineering  and  Development  (Trust) 
Investment 

TOTAL  OUTLAYS 
(Federal) 
(Trust) 


OUTLAYS 

1992 
Actual 

1993 
Enacted 

1994 
Request 

4,386,971 

2,277,338 
2,109,633 

4,507,000 
2,227,687 
2,279,313 

4,564,340 
2,295,590 
2,268,750 

-2,958 

-3,600 

-3,600 

177 

178 

149 

0 

1,869 

0 

1,672,126 
0 

2,071,800 

0 

34,000 

1,783,880 

5,472 

106,000 

1,884,526 
0 

1,959,500 
0 

2,117,076 
21,344 

ust)              214,397 
0 

242,100 
0 

248,582 

7,577 

8,155,239 
2,274,557 
5,880,682 

8,812,847 
2,226,134 
6,586,713 

8,850,820 
2,292,139 
6,558,681 

GEN-8 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

RESOURCE  SUMMARY  -  FTE 


DIRECT  FUNDED,  BY  APPROPRIATION 

Operations 

Facilities  and  Equipment 

Research,  Engineering  and  Development 

Aviation  Insurance  Revolving  Fund 


FTE  -TOTAL 

1992 

1993 

1993 

1994 

Actual 

Enacted 

Revised 

Request 

50,114 

50,308 

49,356 

48,922 

1,733 

2,200 

2,200 

2,300 

754 

692 

692 

692 

2 

2 

2 

2 

Subtotal,  Direct  Funded 


52,603 


53,202 


52,250 


51,916 


REIMBURSEMENTS  AND  ALLOCATIONS 


Operations 

Facilities  and  Equipment 

Research,  Engineering  and  Development 


64 

516 

516 

390 

51 

55 

55 

55 

3 

6 

6 

6 

Subtotal,  Reimbursement  and  Allocations 


418 


577 


577 


451 


Ceiling:  FTE-FTP 
Ceiling    FTE-OTFTP 
FTE  Ceiling 

Non-Ceiling  FTE-FTP 
Non-Ceiling  FTE-OTFTP 
FTE-Non-Ceiling 

FTE-FTP 
FTE-OTFTP 

Total 

Allocations  to  Other  Agencies 


52,257 

52,859 

52,179 

51,733 

764 

920 

648 

634 

53,021 

53,779 

52,827 

52,367 

492 

433 

416 

416 

0 

0 

0 

0 

492 

433 

416 

416 

52,749 

53,292 

52,595 

52,149 

764 

920 

648 

634 

53,513 

54,212 

53,243 

52,783 

0 

0 

0 

0 

GEN-9 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

RESOURCE  SUMMARY  -  STAFFING 

AUTHORIZED  POSITIONS  AND  EOY  EMPLOYMENT 


Direct  Funded.  B\  Appropnation 

Operations 

Facilities  and  Equipment 

Research,  Enguieenng  and  Development 

Aviation  Insurance  Revolving  Fund 

Subtotal 


POSITIONS  END-OF-YEAR  EMPLOYMENT 

(Full-Time  Permanent)  (Full-Tmie  Permanent  POS  ) 

1992        1993        1994  1992         1993  1994 


52.351     52.251    50.865  49.206      49.310 


2.204       2.504      2.504 


645  645         645 


2.066        2.300 


624 


636 


48,185 


2.450 


636 


55,202     55,402    54,016  51,897      52,248  51,273 


Reimbursement  and  Allocations 

Operations 

Facilities  and  Equipment 

Research.  Engineering  and  Development 

Subtotal 


490  490         390 


55  55 


55 


551  551         451 


396 

490 

390 

54 

55 

55 

6 

6 

6 

456 

551 

451 

TOTAL 


55,753     55,953    54,467  52.353      52,799  51,724 


GEN-10 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 

OPERATIONS 

For  necessary  expenses  of  the  Federal  Aviation  Administration,  not  otherwise  provided 
for,  including  administrative  expenses  for  research  and  development,  establishment  of  air 
navigation  facilities  and  the  operation  (including  leasing)  and  maintenance  of  aircraft,  and 
carrying  out  the  provisions  of  the  Airport  and  Airway  Development  Act,  as  amended,  or  other 
provisions  of  law  authorizing  the  obligation  of  funds  for  similar  programs  of  airport  and  airway 
development  or  improvement,  lease  or  purchase  of  four  passenger  motor  vehicles  for 
replacement  only,   [54,538.000,000]    34,576,000,000,   of  which   [$2,279,321,000] 
$2,268,750,000  shall  be  denved  from  the  Airport  and  Airway  Trust  Fund    Provided.  Th.^t  there 
may  be  credited  to  this  appropriation  funds  received  from  States,  counties,  municipalities, 
foreign  authorities,  other  public  authorities,  and  pnvate  sources,  for  expenses  incurred  in  the 
maintenance  and  operation  of  air  navigation  facilities  and  for  issuance,  renewal  or  modification 
of  certificates,  including  ainman,  aircraft,  and  repair  station  certificates,  or  for  tests  related 
thereto,  or  for  processing  major  repair  or  alteration  forms:  Provided  further.  That  none  of  these 
funds  shall  be  available  for  new  applicants  for  the  second  career  training  program:  [Provided 
further.  That,  of  the  funds  available  under  this  head,  $2,000,000  shall  be  made  available  for  the 
Mid-American  Aviation  Resource  Consortium  in  Minnesota  to  operate  an  air  traffic  controller 
training  program:]    Provided  further.  That  funds  may  be  used  to  enter  into  a  grant  agreement 
with  a  nonprofit  standard  setting  organization  to  assist  in  the  development  of  aviation  safety 
standards:  [Provided  further.  That  none  of  the  funds  provided  shall  be  made  available  for  pay 
raises  in  fiscal  year  1993  for  FAA  employees  whose  responsibilities  include  noise  abatement 
policy  function,  managing  aircraft  route  design  or  changes,  or  responsibility  for  preparing, 
managing,  or  overseeing  the  environmental  impact  statement  mandated  by  section  91 19  of 
Public  Law  101-508  until  the  final  report  on  such  impact  statement  is  issued:  Provided  further. 
That  of  the  funds  provided,  up  to  $50,000  shall  be  made  available  to  the  New  Jersey  Coalition 
Against  Aircraft  Noise  for  the  provision  of  technical  assistance,  in  accordance  with  the  provisions 
of  title  5,  United  States  Code,  in  reviewing  and  assessing  the  draft  environmental  impact 
statement  issued  pursuant  to  section  91 1 9  of  Public  Law  1 01  -508:   Provided  further.  That  of  the 
funds  available  under  this  heading,  $500,000  shall  be  made  available  to  the  Cleveland  Clinic 
Foundation  to  initiate  a  definitive  study  to  evaluate  the  human  factors  related  to  and/or  inherent 
in  pilot  error.  This  study  will  be  carried  out  in  conjunction  with  Ohio  State  University.] 
(Department  of  Transportation  and  Related  Agencies  Appropriations  Act.  1993.) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
OPERATIONS  APPROPRIATION 
Program  and  Financing  (in  thousands  of  dollars) 


Identifi.cat.ion 

Code: 

n    1992 

FY  1993 

FY  1994 

69-1301-0-1-402 

Actual 

Estimate 

Estimate 

Program  by  activities: 

Direct  program: 

00.01 

Operation  of  traffic  control 

system 

2,003,362 

2,083,815 

2,107,427 

00.02 

NAS  logistics  support 

204,462 

170,854 

175,024 

00.03 

Maintenance  of  traffic 

control  system 

785,471 

847,460 

866,436 

00.04 

Leased  telecommunications 

services 

317,572 

323,396 

315,634 

00.05 

Aviation  regulation  and 

certification 

323,735 

333,632 

343,086 

00.06 

Aviation  standards 

115,023 

121,586 

116,373 

00.07 

Civil  aviation  security 

64,681 

69,507 

69,193 

00.08 

NAS  design  and  management 

23,516 

55,309 

58,523 

00.09 

Administration  of  airports 

40,799 

40,906 

41,258 

00.10 

Direction,  staff  and 

supporting  services 

152,138 

157,010 

157,986 

00.11 

Human  resource  management 

283,349 

282,712 

272,830 

00.12 

Headquarters  administration 

46,853 

52,729 

52,230 

00.91 

Total ,    direct  program 

4,360,961 

4,538,916 

4,576,000 

01.01 

Reimbursable  program 

51,619 

57,800 

55,100 

10.00 

Total  obligations 

4,412,580 

4,596,716 

4,631,100 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
OPERATIONS  APPROPRIATION 
Program  and  Financing  (in  thousands  of  dollars) 


Identification  Code: 

69-1301-0-1-402 

FY  1992 
Actual 

FY  1993 
Estimate 

FY  1994 
Estimate 

Financing: 

21.40    Dnobligated  balance 

available,  start  of  year 

24.40    Dnobligated  balance 

available ,  end  of  year 

25.00    Dnobligated  balance  expiring 

-919 

916 
1,189 

-916 
0 

0 

0 
0 

39.00      Budget  authority  (gross) 

4,413,766 

4,595,800 

4,631,100 

Budget  authority: 
Current: 

40.00        Appropriation 

Permanent : 

68.00        Spending  authority  from 
offsetting  collections 

2,250,375 
2,163,391 

2,258,679 
2,337,121 

2,307,250 
2,323,850 
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.  DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
OPERATIONS  APPROPRIATION 
Program  and  Financing  (in  thousands  of  dollars) 


Identification 

Code: 

FY  1992 

FY  1993 

FY  1994 

69-1301-0-1-402 

Actual 

Estimate 

Estimate 

Relation  of  obligations  to 

outlays : 

71.00 

Total  obligations 

4,412,580 

4,596,716 

4,631,100 

72.40 

Obligated  balance,  start 

of  year 

576,036 

522,537 

554,445 

74.40 

Obligated  balance,  end  of 

year 

-522,537 

-554,445 

-566,105 

77.00 

Adjustments  in  expired 

accounts 

-25,350 

0 

0 

87.00 

Outlays  (gross) 

4,440,729 

4,564,808 

4,619,440 

Adjustments  to  budget 

authority  and  outlays : 

Deductions  for  offsetting 

collections : 

88.00 

Federal  funds 

-38,571 

-41,921 

-38,700 

88.30 

Trust  funds 

-2,109,625 

-2,279,321 

-2,268,750 

88.40 

Non-Federal  sources 

-15,195 

-15,879 

-16,400 

88.90 

Total ,  offsetting 

collections 

-2,163,391 

-2,337,121 

-2,323,850 

89.00 

Budget  authority  (net) 

2,250,375 

2,258,679 

2,307,250 

90.00 

Outlays  (net) 

2,277,338 

2,227,687 

2,295,590 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

OPERATIONS 

PROGRAM  AND  PERFORMANCE 

This  account  supports  the  operation  and  maintenance  of  a  safe  national  aviation 
system.  It  fmances  the  personnel  and  support  costs  of  operating  and  maintaining  the  air 
traffic  control  system  and  ensuring  the  safety  and  security  of  aircraft,  flight  procedures, 
navigation  aids,  and  airports  through  periodic  inspections.  It  also  supports  overall  policy 
direction  and  guidance. 

For  1994,  the  budget  proposes  to  streamline  costs  and  stafTmg  while  maintaining 
adequate  levels  of  safety  work  forces  to  ensure  the  continued  safe  operation  of  the 
airways.  Overall  staffing  will  be  brought  in  line  with  recent  past  and  projected  future  air 
traffic  activity  and  other  workload  measures.  This  includes  a  1994  controller  workforce  of 
17,871. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
OPERATIONS  APPROPRIATION 
Object  Classification  (in  thousands  of  dollars) 


IdcD  Li  f  1.  ca  t^on 

Code: 

FY  1992 

FY  1993 

FY  1994 

69-1301-0-1-402 

Actual 

Estimate 

Estimate 

Direct  obligations : 

Personnel  condensation : 

11.1 

Full-time  permanent 

2,315,584 

2,465,950 

2,468,460 

11.3 

Other  than  full-time 

permanent 

26,736 

27,109 

30,378 

11.5 

Other  personnel 

con;>ensation 

268,584 

272,713 

270,986 

11.8 

Special  personal 

services  payments 

4,198 

5,349 

5,472 

11.9 

Total  personnel 

coii^>en8ation 

2,615,102 

2,771,121 

2,775,296 

12.1 

Civilian  personnel  benefits 

642,298 

660,529 

682,241 

13.0 

Benefits  for  former 

personnel 

1,234 

1,242 

1,222 

21.0 

Travel  and  transportation 

of  persons 

105,946 

106,795 

106,455 

22.0 

Transportation  of  things 

22,570 

18,327 

20,088 

23.2 

Rental  payments  to  others 

39,957 

43,639 

44,758 

1 
23.3 

Coinn.  ,  utilities  and 

miscellaneous  charges 

371,658 

381,535 

380,995 

24.0 

Printing  and  reproduction 

13,856 

13,228 

13,388 

25.1 

Consulting  services 

1,295 

1,449 

1,505 

25.2 

Other  services 

430,976 

459,048 

465,271 
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DEPARTMENT  OF  TRANSPORTATION 
"    FEDERAL  AVIATION  ADMINISTRATION 
OPERATIONS  APPROPRIATION 
Object  Classif ication  (in  thousands  of  dollars) 


IdentAf icauon  Co<l« 

FY  1992 

FY  1993 

FY  1994 

69-1301-0-1-402 

Actual 

Estimate 

Estimate 

26.0    Supplies  and  materials 

79,709 

65,731 

68,214 

31.0    Equipment 

35,699 

15,602 

15,821 

32 . 0    Lands  and  structures 

273 

154 

130 

42 . 0    Insurance  claims  and 

indemnities 

388 

516 

616 

99.0        Subtotal,  direct 

obligations 

4,360,961 

4,538,916 

4,576,000 

99.0    Reimbursable  obligations 

51,619 

57,800 

55,100 

99  .  9          Total  obligations 

4,412,580 

4,596,716 

4,631,100 

Personnel  Summary 

Direct :   Total  condensable  worlcyeara  : 

Full-time  equivalent  eirployment 

50,588 

49,753 

49,319 

Full-time  equivalent  of 

overtime  and  holiday  hours 

1,175 

1,200 

1,200 

Reimbursable:   Total  compens<Lble  workyeari 

>: 

EVill-time  equivalent  enployment 

364 

516 

390 

Full-time  equivalent  of  overtime 

and  holiday  hours 

8 

8 

8 

OPS-7 


24 


g  g 

O  W 

2§ 


«D 


? 


s 

lA 


o  2 


^  2 
t  < 


< 

a. 
O 
It 

Q. 

D. 
< 


UJ 


UJ 

u. 


CQ 

-i 
< 

z 
o 

(O 
(O 
UJ 
(£ 
O 

z 
o 
o 

>«■  - 
a>  Hi 


S  Z  O 


^ 


UJ 

o 


51 


o> 

es 

« 

« 

« 

«D 

o 

in 

^ 

CO 

o 

oT 

in 

« 

V 

e 

Z 

in 

n 

<M 

ci 

cf 

10 

in 

e 

e 

2 

e 
o 

§ 

9 

8 

CO 

S; 

fi 

in 

n 

« 

M 

s 

1 

^ 

« 

« 

^ 

in 

n 

o 

o 

« 

<D 

CO 


in 
in 


n 


CM 

5 


in 

« 

CO 


» 

<M 

Q 

e> 

W 

Q 

(D 

CM 

Q 

in 

10 

«D 

M 

« 

f«. 

^ 

in 

5 

^ 

^ 

CD 

OD 

CD 

^ 

s 

8 


in 

M 


N 

(0 

CO 


s 


CM 


in 

s 

n 


> 


I  r 

<  Q. 

CM  f) 

at  0) 


.1 

li 
11 

c   o 

<    c 

I  £  S 
5  s  » 

8  c  £ 
i:   ■   u 


« 
c 
o 


E 
S 
? 

a 

• 

E 

E 

o 


> 


3 


»-  CM 


OPS-8 


25 


CM 

0 

to 

CM 

^ 

«o 

CM 

^ 

(M 

<o 

CM 

a> 

0 

♦^ 

^ 

h- 

h~ 

(O 

in 

^B 

0 

▼- 

in 

r~ 

00 

o> 

0 

c 

» 

^ 

« 

r~ 

^ 

CM 

to 

<N 

CO 

o> 

CO 

^ 

o_ 

3 
0 

E 

n" 

*' 

eo" 

r£ 

en 

in 

CO 

at 

eo* 

C>l 

CO 

a 

^ 

v> 

u 

c 

£ 

< 

:c 

in 

0 

cs 

CM 

0 

CM 

CO 

•9 

0 

00 

0 

to 

0 

to 

5 

c 

n 

«o 

T" 

r~ 

<o 

CO 

CM 

r~ 

CO 

0 

to 

^-' 

2. 

^■^ 

^^ 

*"^ 

CO 

'^ 

^ 

'3! 
0 

^ 

a. 

r~ 

■* 

to 

V 

to 

CO 

CO 

CO 

00 

<o 

0 

0 

0 

^( 

tM 

CM 

n 

0 

CO 

h- 

o> 

CM 

in 

eo 

CO 

CO 

0 

01 

c 

•*. 

0^ 

•* 

(C 

0^ 

CO 

T- 

in 

CM_^ 

o>_ 

co_ 

CM 

o_ 

1; 

E 

s 

r-T 

U> 

«c 

in* 

CO* 

ID* 

o>" 

CO* 

^ 

i>." 

CM* 

CM* 

to 

0 

0 

t~ 

<o 

^w 

* 

<o 

in 

■« 

in 

f- 

in 

r>« 

E 

▼- 

"^ 

eo 

r> 

CO 

^ 

CM 

in 

'♦* 

< 

cm" 

•^" 

Z  2 

lU 

«» 

V* 

o  Q 

</) 

o> 

VI 

«s 

n 

o> 

0 

00 

to 

►» 

a> 

CM 

^ 

h» 

^ 

in 

♦J 

o> 

c 

in 

CM 

h- 

^ 

t 

o> 

CM 

CM 

CO 

in 

»^ 

to 

ORTATI 
ISTRAT 

c 

0) 

4-* 

a> 

> 

.0 

CO 

in 
0" 

CO 

CO 

o> 

in 

in 

'tf 

m 

co_ 
0" 

E 
2 

■0 

3 

CD 

c 

In 

u. 

in 
0 

a 

CM 

in 

3 

.2 

"O 

^~~ 



^^^^ 

^^^^ 

a.  z 

o- 

c 

in 

•* 

0 

CO 

CM 

to 

^ 

o> 

to 

0 

CM 

o> 

0 

re 

c 
0 

*c 

re 

(0 

3 

in 

<o 

a> 

CO 

eo 

o> 

0 

0 

CM 

0 

2I 

0) 

0 

0) 

E 

UJ 

C 

3 
0 

E 

< 

CO 
CO 

0" 

h»" 

CO 

ri 

CO* 

in 

in 

eo* 

CO 

«n 

0* 

0^ 

CM* 

CM 

CO* 

ff  0 

eo 

f^ 

■« 

CM 

CO 

M 

to 

in 

* 

in 

CO 

in 

CO 

2< 

H-  Z 

E 
2 

a> 

Q. 
Q. 
< 

0 

CO 

CO 

CO 

CM 

in 

0   H 

0 

at 

.E 

i/i 

<o 

o> 

^ 

0 

0 

«» 

^^ 

o> 

0 

^ 

CO 

^ 

^ 

k. 

c 

C 

(0 

o> 

c 

eo 

00 

o> 

CM 

CO 

CM 

in 

CO 

CO 

(>. 

in 

1-   < 

^5 

Q. 

0 

0 

T- 

.0 

«o 

n 

o>_ 

»» 

5 

o_ 

in 

in 

V 

in 

m 

•H 

0 

E 

0 

a> 
o> 

>- 
u. 

'■•3 

re 

a. 
0 

re 

0 
Q 

> 

in 

0 
a 

CM 

0" 

in* 

^ 

1  "^ 
in 

DEPA 
FEDEF 

E 

3 

« 


M 

e 

E 

«i 

01 

u 

e 
e 

E 

0) 

0) 

u 

c 
0 

E 

C0 

>- 

UI 

(0 

01 
(0 

% 
u 

01 

w 

01 

*^ 

at 

CO 

0 

c 

c 

0) 

> 

0 

c 

c 

r 
01 

c 

r 

OJ 

c 
0 

•a 
1 

1- 

0 

0 

CJ 

•.^ 

£ 

I/I 

0 

♦- 

0 

K 
01 
01 
(0 

E 

< 

• 

c 
0 
0 

u 

£ 

r 
0 

a. 
a. 
3 

0 

u 

£ 
2 

1- 

n 
u 

c 
3 

E 

F 

■0 
c 

c 
0 

in 

•a 

1 
>> 

••E 

3 

u 
01 

01 

01 
« 

c 

CB 

E 
•0 

t 
0 

Q. 
< 
0 

0. 
3 

(0 

■0 
c 
m 

01 
<» 

c 
™ 

S 

01 

u 

2 

*•* 

in 

'E 

E 

5 

»- 

lA 

0 

0 

3 
01 
01 

K 

c 
0 

■0 

v> 

c 

C 

;c 

3 
0 

in 
o> 
oc 

c 

3 

UI 

1^ 

0 
c 
0 

5 

,0 

'^ 

<2 
'5i 

0 
-1 

« 

u 

c 
n 

c 

01 

£ 
H 

•a 

01 

C 

2 
w 

c 
0 

c 
.0 

-S 

> 
< 

c 
01 

0 

2 

E 

2 
53 

c* 
0 

UI 

r 

3 

_l 
< 

0 

CO 

>- 

0) 

a. 
0 

S 

'5 

i/i 
n 

0) 

S 

> 

.S 

> 

:> 

in 

< 

E 

•0 

£ 

•0 

10 
0) 

u. 

^ 

& 

-1 

< 

< 

u 

z 

< 

0 

I 

Z 

OPS-9 


26 


o  9 

o  <2 
a.  z 

gs 

I-  2 

U.  O 

O  P 

t-  2 

il 

^    m 

□  u. 


o  9 

ffi    < 

tc 

a. 
o 
c 
a. 

Q. 

< 

z 
o 


3  e 

HI  S 

£  " 

<  —     .2 

S  <=    = 

On      o 

K  »     Z 

0-  o 


0) 


§r<=      ° 


"-        P 


z  2     c 
<  I    .2 

5  13 

is    i 
o       < 


UJ 


-I        111 
<  >-  2 

t  <  ^ 
O  0.  v) 

I-        3 

□ 

< 


h*       !>»       f^      ^ 


K 

z 

1- 

Ul 

u. 

S 

Ill 

1- 

z 

<n 

UJ 

3 

^ 

n 

< 

to 

s 

M    _    lU 

"  °  S 
z  "^  O 
5  u^  z 


r4 

r». 

o 

a> 

^ 

P 

u> 

UJ 

(D 

r- 

M 

r^ 

V 

h. 

in 

>- 

V 

z 

< 

UJ 

a. 

> 

5 

VI 

tu 

-) 

^ 

-) 

n 

< 

Suj 

3  K 

Z  > 

z  < 

<  a 
o 

UJ 
N 

3  < 


(O 

O 

o>  — 
ff>  > 

■^  < 
>  « 

U.  UJ 


«o      *-      *- 


w>      —     r»      r* 


d 

^ 

N. 

rs 

PI 

M 

•* 

*o 

O 

■V 

r> 

N 

V 

^ 

CM 

^ 

"" 

" 

■^ 

" 

" 

" 

< 

o 

in 

u. 

? 

t- 

t 

ir 

UJ 

O 

< 
o 

UJ 

u 

t 

1- 
z 

UJ 

o 

0. 

> 

U 

< 

o 
a: 

1- 
z 
o 

O 

0. 

a. 

3 
V) 

o 

z 
< 
z 

UJ 

(- 

2 

z 

3 
£ 

s 
o 
o 

UJ 

-J 

UJ 

z 
o 

1- 

3 

3 

CO 

o 

< 
o 

7 

a. 

3 
O 
UJ 
U) 

z 

o 

< 
z 
< 
s 

< 
u. 
O 

z 
o 

o 

< 
S 

O 

UJ 

a: 

< 
1- 
«0 

O 

5 

•a 
z 
o 

< 

u. 

o 
o 

-J 
in 

tn 

z 

z 

<0 

UJ 

Q 

10 

t- 

< 

S 

UJ 
K 
VI 

Q 
UJ 

in 

< 

o 

< 

o 

1- 
< 

i 

u 

Z 
£ 

< 

>■ 

> 

> 

< 

o 

< 

z 

in 

-I 

< 

< 

o 

z 

< 

(0 

UJ 

u 

> 

K 
UJ 
(0 


u 

UJ 
K 
O 


Ul 

£ 

UJ 

O 

< 
z 

£ 

UJ 

o 

K 

3 

o 

10 
UJ 

q: 

z 
< 
£ 
3 


a 
O 
a: 

Q. 

a. 
< 


It 

UJ 

Q. 

o 

-J' 

< 

o 


OPS-10 


27 


ii 

<i 

I-    K 

n:  •- 
O  i2 

0.  z 

2§ 

I-  z 
u.  O 

o  p 
I-  < 


« 

z 
o 

u 
o 

UJ 

q: 
<  =>-  S  ? 

^    O    i    H 

o  tc  5  •" 

UJ  <  LU  -: 
cc  w  O   = 

o  z  5  o 

O  p  ^  " 
u  < 


-55< 

'  •»  o:  ^  is 

ai   Ml   It   — 

<"  0.  <  5 
'  ^  o  2  2- 
>      o 


o: 
o 

V) 

9 

z 
o 

z 


_]  o 

2  ^ 


< 

n 

z 

o 

? 

tu 

o 

< 

in 

> 

w 

< 

lA 

a: 

< 

n 

tu 

n 

a: 

ir 

u 

to 

O 

^ 

;» 

at 

o 

> 

*- 

< 

> 

« 

u. 

tu 

1- 

ti. 

< 

v> 

K 

u 

>- 

IT  V> 

O  tu 

IT  >t  < 

a  o  J" 

I  Z  ?i 

I-  <  " 

o  s  ^ 


in 

€-» 

irt 

€>* 

v> 

^ 

oo 

CO 

p 

o 

(0 

o 

n 

h- 

CT» 

r- 

n 

o> 

so 

-« 

Oi 

a> 

o 

C*J 

en 

o 

^ 

u> 

U> 

m 

If) 

^ 

^ 

to 

o 

CM 

in 

Cs| 

<n 

C4 

en 

u> 

— 

o 

^ 

in 

^ 

o* 

o 

<-) 

CM 

flO 

ID 

5 

<M 

r- 

If) 

If) 

N 

CSJ 

r> 

CM 

m 

2, 

rj 

o 

f-> 

en 

iD 

V 

O 

n 

» 

o 

ff» 

in 

u> 

CD 

r* 

(O 

ro 

CN 

r^ 

(M 

to 

o 

flO 

»--' 

CS| 

03 

in 

lO 

h* 

CM 

~ 

3, 

o 
cm' 

^ 

CM 

CM 

iO 

— 

n 

<-) 

r- 

f^ 

CM 

CM 

CM 

oo 

0) 

C-5 

CO 

(0 

%D 

f-» 

o 

■* 

h- 

00 

h- 

<o 

flO 

ff» 

ff» 

cn 

r- 

r<. 

d 

C    5 


tu 


< 


CO 

z 
o 


»- 

< 

K 

lU 

o 

-1 

n 

o 

•^^ 

0 

Q. 

-1 

a: 

a 

E 
s 

z 

to 

LU 

o 
o 
o 

(0 

o 

z 
< 

o 
u 

tu 

-J 

to 

tu 

u. 

o 
o 

_1 

to 

< 

> 

Q 

a: 

tu 

tu 

< 


< 

tu 


tu 
o 

z 
tu 

o: 
O 

•e 

c 

a. 

rr 

z 
o 

10 

o 

3 

o 

< 

q: 

U 

z 

o 

z 
0 

3 

3 

< 
o 

tu 
to 

z 

< 

C3 

< 

n 

•e 

C 

(0 

< 

z 
(1 

< 
cc 

? 

z 

f- 

g 

o 

> 
< 

tu 
n 

to 

z 

< 

< 

> 

to 

F 

> 

> 

< 

Q 

< 

< 

u 

z 

< 

(0 

O 

z 
>- 
a: 
O 
a 
a. 
^ 
to 

•a 


< 
a: 
a. 
O 

K 

D. 
0. 
< 
(O 

z 
g 

< 
a: 
tu 

Q. 

o 


OPS-11 


28 


Z  > 

O  H 

<  <  oT 
O  3  « 

<  CQ  "I 
(O  H  - 

Z  Uj  « 

O  O  «5 

o  5 


OPS-12 


29 


< 

(^ 

D. 

O 

a: 
a. 
a. 
< 

CO 


(O 
CO 

< 

o 

I- 
o 

LU 

CQ 
O 

O 


0) 

C 

re 
(/) 

3 
O 


I — 

LU 
Q. 
O 


m 

I- 
m 
O 

Q 

m 

o> 


o 
Q 


OPS-13 


30 


c 
£ 
S 
53 


O  ^ 


z 


o 

Q. 
W 

z 
< 

I- 
u. 

o 

I- 
z 

LU 

:s 

H 

< 

Q.  _ 
LU  LLI 
Q 


Z 

O 

H 
< 

CT 
Q. 
O 
OC 
Q. 
Q. 
< 
CO 

z 
o 

I- 
< 
cc 

LU 

a. 
O 


z 
o 

CO 

CO 

CQ 
D 
CO 


0.  w 

t2 


o 


CVJ 

CO 

CO 
(O 

CO 

CO 

eg 

o 

CO 
CO 
CO 

00 

C\J 

CM 

o        o 
CO 

CO 


CO 
CO 
LU 
OC 
O 

z 
o 
o 

t 

05 

>- 
11. 


o 

u. 

LL 

< 
OC 

I- 
gc 

< 


o 
o 

o 

^ 

CO 
LU 
O 
CC 

o 

CO 
LU 
CC 

cr 
o 

D 


(/) 

a 

h- 

LU 

o 

X 

LU 

O 

-3 

CD 
O 

CM 
CO 

CO 

in 
£ 

co' 

o 
o 

co' 

CD 

o 

cj 

CJ 

in 
in 

^ 

co" 
CO 

CC 

eg 

CO 

in 
o 


CO 


f. 

CD 

CO 

00 

CO 

CO 

r- 

CO 

o 

oi 

< 

s.' 

(O 

in 

CO 

00 

o> 

^      z 
-,      Q 


< 
z> 
I- 
o 

< 

en 


LU 

> 
LU 

_J 

< 
CC 
C3 
O 
CC 
0. 
CO 
O) 

CJ) 


< 


t   t 


CC 

< 
z 
o 

I- 

LiJ 
CC 
O 
W 

O 
I 

z 
o 

z 

CC 

LU 

X 

o 
o 


CO 

z 
o 

•-  ?■ 

3  < 
Q  z 

LU  5 

S  Lu 

<  CC 
CC  o 
C3   W 

0. 


^_^ 

o 

o 

o 

o 

en 

o 

co' 

o" 

w 

_ 

CJ 

o 

CO 

o 

•fl-. 

CJ 

^ 

CM 

^_^ 

00 

o 

CO 

o 

V 

00 

in 

N." 

CM 

CM 


CO 

CO 


CM 
CO 

in 
co' 

CJ 


CO 

in 
CO 

CJ 


CM 

o 
cm' 


o 

CJ) 

CO 

o 
CO 


CO 

o 


CO 
UJ 
CO 

< 

LU 

cr 

O 

z 

s 
< 

CC 
(3 
O 
CC 

a. 
o 

UJ 
D 

z 


o 
o 

LU 
CE 


LU 

> 


CO 

LU 

O 


O) 


o 
o 


S  i 

fl)  —  o 
c   c  in 

rag". 

c  "  ^ 
CO   E  S 

Q.  -o 

®    S 

E    " 

_  '^    <n 

">  I  Til 
0)    =    LU 

^  2tL 

c  £:  _ 
ro  ■=  J^ 
E    5  ^ 

Q.    Q)    .t^ 

D.  w    m 

D     O     O 

CO  E  o- 
"O     S    S 


s  « -  s 

TO  »-  Qj  .b: 

55  «  «  2 

_  <2  c  0) 

c  =  ra  CO 

.9  S  —  T 

B  K  ^  o 

0)  o  E  ci 

D  (D  en  ,„ 

S  I-  .D  -S 

(0  c 


"O 

at    «    tn    o 
I  =  B  -^ 


<n    o    ra    c 

o  £  S  ^ 

tr    CT  cn   ■s; 

trt  CD  *-  j_ 
Q.     ?     >      « 

^^'^^ 

en    u)     ■   2 

CO  «  ?  to 
I      •"     E     Q) 

o   2|    o 

i  g  "  E 

~  .=  T3  ra 
"  2  ra  O) 
^  .^  E    2 

05  c  -r  Q- 
<o  E  o  .y 

"  5  "^  ^ 

O  ^      •- 

0)     w     ®    H 

sill 

CO    ™    E    0) 

C"      CT    i"  ■= 

2?  -D  ■§  ^ 

>  0)  E  o 
u.  X    01  .^ 


OPS-15 


31 


N 

«D 
lO 


=     01 


c  in  b 

§  '-  o> 

•)  "  "O 

c  o»  c 

—  0»   CO 


«   _; 

o  a> 
a.  > 


II 

CO  o> 

0)     0) 


(A 


E 

«> 

z 
o 

> 

H 

< 

S 

cc 

■z 

Q. 

o 

o 

o 

CE 

u 

Q. 
Q. 

s: 

< 

2 

(/> 

K 

Z 

o 

o 

c 

1- 

o 

< 

oc 

5 

UJ 

a 

Q. 

a 

o 

O 

CD  QI 


55." 

9  UJ 


I' 

•-  0. 
It 

eS 

01  <0 
<s  ^ 
>•  o 


c  £ 

O  U 

O  » 

u  a 

C  . 

a  o 

t-  o 

<  *- 

CO 

^  CM 

o  ^ 

c  » 

0  01 

=  •> 

cB  a 

E  o> 

01  •- 
a  o 
o  c 

0)  •« 

£S 

C  0) 


u  c 

■c   n 


■o  o 

CD  ^ 

=  2 

o  c 


^  ^         Jit 

Ql      Q) 


-a 

of 
11 

CO   1^ 

a  0) 
C  £ 
O   -* 

^  o> 
eg  "- 


c  ' 

«     CD 

O)  o 

S  >. 
15 

s  S 

II 
£° 

«»& 

in  « 
f^  •- 

""    01 

of 

!»  o 

CO 

l« 

xE 

=    0) 

S  «5 


U    B    0, 
l"f 


2  O 

o>  e 

U  01 

CO  O) 


J3 
3 
CO 
w 

o_ 

CD 
E 


c 
o 


1^ 

^    fli    ^ 


a 


0)  c 

Q.  O 

£  £ 

CO    o 

g£ 

o5> 
u  c 

n  o 

=  - 

O  "C 

a  a 
e>  3 

H  £ 


>l 

-J 
in  V 

»-  c 


o 
U 
o 

3= 
as 


£  u. 

S  « 

Q.  a> 

ID    h. 


0) 

S 
Vt 

•o 

01 

£ 
C  ^i 

=  w 

0)  (A 
^7        < 

CO  c        0) 

%;2     £ 

c  5      "5 

0>     CO 

S  a 
°-t 

01    0> 
3     CO 

c  « 

0>  JC 

>  O) 

0)  s 


c 
o 


0) 

a 
o 


3 

o 


^ 


0)    o> 

S' 

V  CD 

CO    Sk 

-  7 

O  o 

s  s 

£  •- 
=  2 

is 
<  s. 

S>2 

CO 

CO  E 

<    0> 

z  « 
*  o  2 

i  ^  a 

V  E_ 

□)   CD     O 
C   i   i 

^2g 
2  S  g 

"  2  o 
u  £  Q. 

?  o  = 

"  "  s 

0)    0)    " 
g    0>^ 

»  H  o> 
o         £ 

C     CO    " 

Ig? 

B  =   2 

S  g  » 

Q.-S    O 
O    =£ 

0)    C    CD 

sir 

p  ®  « 

^     O    "D 

£  U  it 

0)    §    0) 

i  2  •- 


2.S  S 
?=5  E 


K   u   E 


r 
o 

a 


s  ^ 
15 

a.  >■ 
CO  a 

»  .E 

E2    . 

O    0)    K 

CO  C^ 

E  o  a 

2  o>  a> 

en   >  £ 

>>S  *" 

CO  o  •: 

_   0)  O 
5  S"  >. 

ill 

2iE  > 

!s    .  " 
5  "  £ 

2  5  = 
o  2  ^ 

3  (D    CD 

CO    «  ■= 
«    o    S 

2  2  E 

0)  '5  o 

CJ  «  > 

c  *-  o 

CD   13     C 

=   c   ^ 

Mt     CD     0> 

ill 

»  "=5 
S- i  5 

■»  •>  c 

«l- 

•>    C    n 

&-    'I 
-   0) 

•=  E  2 

w     «    O 

-     >."- 

0>     " 


3  O" 
"2  g 

lis 

lli 

sil. 
Hi!; 

O.   w     Q. 

01  —' 

e>  £  o> 
—  CD  u 
3  S   c     . 

•^  *|i 

0  _-  .2  = 

«.  5  •>  CD 
2    O    CO    c 

S  |2'2 

1  S  =  5 

5  -S  2  « 

8i|  i 

01  o    >    ^ 

2  o  S  g 

c  ■  0>  c 
=:  ^  £  CO 
Ti  .    ^  


CO 
0.     "    «  O 

S  £  >       2 


a 

0) 

u 


Ell 

2.1  •>  S 

CD    C    c  O 

Ml  £ 

£  "  S.  2 

h-  2   CO  U. 


c 

a  _ 
^  o 

O    0> 

if 

Is 

^  £ 
m  — 

0)    O 

"Z  Z 

0)    c 
<B    E 

~  a 

O    3 

c  o- 

O    0) 

-I 

S.i 

O   £ 

11 

o>  • 

w     CD 

«5  c 

=  g 

i" 

2  o 

"1 
2.  S 

11 

5i 


■5?:g 


£2 

(D    O 

t  ° 
o2 

=     0) 

S  E 

CO   V 

o>  o 
2  c 

Si  ^ 

CO    ^ 


O) 

CO 

«. 

^D 

o 

c 

•1 

01 

> 

c 
o 

u 

0) 

o 
2 

£ 

o 

o 

0) 

u 

£ 

0) 

H 

£ 

co 

w_ 

01 

u 

■o 

s 

c 

CD 

•> 

tr 

01 

u 

c 

2 

>> 
o 

c 

01 
O) 

CO 

w 

CO 

« 

0> 

E 

CD 

0) 

OPS-16 


67-439  0-93-2 


32 


c    ®   •  — » 
g  o  w  5 

•  -  £  < 

5  "or- 

sill 

•  I  E  g 


^lll 


O  _    „    - 

S   a   N   3 

i^-i 

3  'O   ^    C 

u.  £  S  o 
a  e  U 

•  a  •  5 

|eI  • 

e  •  o  £ 

Si  -a  " 
C  o  c  C 
c  ^  a  s 

•"  •  «  _ 
o*  §2 

S     •     g     " 


51 
C3  J2 
«>-  i 
U-o 

a.  Ta 

is 
a  g" 

c   • 

ll 

S< 

0)13 
O    C 

i  ■ 

N    O 


(J  o 

9  S 

£  S 
o 


■o  S  1  ■ 

C   «   a   g 


E 

q 

o 

o 

z 
o 

> 
(0 

1 

i 

1 

5 

lU 

a 

o 

c 

O 

o 

• 

c 
a. 
a. 

u 

c 
2 

< 

fi 

t> 

0) 

»- 

£ 

p 

o 

c 
o 

o 
d 

< 

c 

oc 

g 

c 

UJ 

a 

c 

a 

a 

• 

a 

O 

Q. 

c  «  ~  S: 
«<)•<■ 

III? 

-  2  si 
S-D  S  . 
S  «  o  c 

>.—  a  « 
5  •  S  E 

—  P  Q.  « 
S    ■    3    C 

-SEES 

£   S    O    O 

t-  •>  u  s 


§£    . 

fli 

«  o  >. 

«  ••  • 
>$  5  • 

^?! 

'  te  •  s 

fj  "S   >> 


5       " 
o        a 

s       a. 
"eg 

E         13 

E^l' 

5  "  S  R 
J   —     CD    O 

fills 

O    O)  k.    c 

£  •  0)  • 
O  |£  o 

g  o  5  « 

K  S  o  « 
111   c  s  > 

e  a>  £■< 
£  'D  -c  u. 

P  e  ?  $ 

P  -  -o  - 

^  w  a  « 

.  O    01  -o 

o  *■  "  "^ 

S||» 

•  §  &." 

S*  S  c  a 
<  w  a  O 
IS  a  >.  » 
2       s:  « 

So*  g  a 
a<  S-a 

~  _  c  • 

S  E  a  X 

c  •  c  ? 

a  a  S 


O  a  >• 
a  S  T3 

o>z  « 

E  >^  S 
s:  £ 

1"  • 

ill 

•  <  • 
££l 

OS- 

SIC 

.  a  a 

=  ^5 
O  a     - 

"'^  S> 

^      U      B 

a  e  " 
^  I-  E 


•^  te  •  1 


3  5 


S  a 


E 
> 

CO 


Isl^- 


u  a.  3 


■o  a  E  s 
c  ^  £  IP 

•Q  o  i 


•I 

oS 


Er 

>>  o  u  E 

E  g- »  E  i- 

O  .2   a   g  o 
a  >.  B,  S 

I-  Q  o  a  S 


OPS-17 


O)  en     I 
en  o>     I 


O    CSJ    CO 
<n    O)    0> 

ft  a>  o> 


33 


en 


IS    ^ 


(O    « 


E 
z  2 
O       £ 

en 

< 

Q. 

o 
a. 

Q. 

< 

m 

z 
o 

F 
< 

0. 

o 


n 


< 
< 
< 


5 

E 

C 

o 

o 

O 

c 

£ 

1 

•" 

3 

o 

« 

o 

■D 

CO 

o 

E 

in 

1 

o 

c 

t5 

n 

« 

"D 

w 

C 

o 

ra 

O) 

o 

0. 

< 


I    i 


c   ™        e 


u.  X 


?  O 


a  °  a 

t  m  y 

2  5  §.  2 

m  Q-  °>  <» 

c  O  i^  CO 


II 


O 


< 
< 

o 

ra 

£ 

u. 

« 

C 

w 

c 
o 

D 

o 

w 

u 

O 

ra 

ra 

ra 

o 

i 

o 

o 

^ 

n 

c 

< 
< 

•D 

E 

E 

£ 

ra 

3 

c 

« 

E 

c 

o 

o. 

o 

ra 

3 

w 

n 

co 

O 

w 

ra 

o 

c 

(5 

•o 

c 

>. 

ii 

•D 

t5 
ra 

_o 

ra 

a> 

CO 

i 

E 

o 

a 

o 

ra 

c 

0} 

i 

t 

u. 

OPS-18 


34 


9t     (5 


So    (D 


o  vn        on 
to        <p  <-*        V  ^ 


S     8 


l>-   CM 

in  ^ 


|6 


i  g 

i  i 

Is 

8S 

ss 

S  iS 


?        2 


SI 

i» 

is 

8S 

Q   U) 

o  w 

°s 

11 

t  " 

ss 

to  — ■ 

■»"» 

r«^  cnT 

t< 

Ol    « 

to   «• 

85 

< 
< 


S  3 


8g      8 


8  hi        8  m 


CM 


lis 

S       u       8 

c       <        a 


Z 

o 


a. 
O 

E 

a. 

a. 
< 

CO 

z 
o 

< 
cc 

0. 

o 


OT   (0 


CO 

g 

c 
o 
U 


e 


§ 


c  c 

3  3 

JO  o  ^2 

o  <  o  < 

Z  X 


M 

2 

c 
e 
O 


OT 

O 


o  < 

Z 

in 

c 
o 


M 

o   < 

Z 


111 

•0 
O 

a. 


SI 


o 

CO 

< 


1 

9 

(5 

O    (D 

3 

3 

CA 

8S 

'S 

O 

(0 

ffi  '~-' 

"D 

c 

o 

CM    •- 

c 

"D 

in  •> 

3 
O 

5 

1 

c 

s 

(0 

i 

m 

s 

jO 

3 

■O 

3 

O 

9 

W 

£ 

> 

^ 

9 
E 

n 

• 

£ 

Q. 

c 

3 
O 

«   E 

(A 

1 

1 

3    < 

o 

E 

Z 

E 

6 

T« 

1 

1 

tr 

tr 

E 

5 
1- 

Z 

<5 

<5 

UJ 

^° 

oi 

<o 

OPS-19 


35 


00    -- 
0>    CM 


S:: 


CO  S 


o         r^  f^ 


o         t^   o 


n  00 

s  s 


Ul    (O 

^ 

o>  m 

CD    Oi 

to 

CD     •« 

O    f^ 

N. 

CD    C\J 

*-        o  to 


»-  CM     r- 


^  o 

^  o 


.-  CO     *- 


CM 

CO 

o 

O) 

(0 

r* 

^. 

CM 

CO 

r^ 

^ 

in 

(£> 

»- 

erf 

f^" 

(d 

4» 

in 

CM 

<t 


0>  <0  I  (/) 

CM  <£>  >  CD 

CO  --■  ;  V 

CD  »-  r*. 


•-  f«-    CM 


m         .-   *- 


Oi 

00 

r»- 

o  o 

tn 

CM 

o  oo 

3 

m 
o 

cm" 

en 

n  If} 

o 

C3    *- 

o 

r^ 

f»» 

r^ 

< 

i 

00 

4» 

S 

CM 

^    CO 

^ 

i 

s 

in 

C5 

oS 

E 

3 

ID* 

o 

<D 

r**  »- 

s 

in 

r^   •- 

z 
o 

a 

O 

<D 

u> 

t 

< 

a 

w 

M 

*» 

1- 

« 

< 

o 

a. 

c 

«9 

O 

o 
O 

m 

-1 
< 

CD 

Q. 

o 

>* 

«e 

6 

H 

SP 

Q. 

1^ 

ra 

o 

o 

< 

n 

E 

Q. 

b 

t- 

Q.   O 

CO 

H 

E 

2 

■^ 

3 

O 

O 

<0 

H 
S 

s 

c 
o 

75 

oi 

<D 
O 

o 

1 

£ 

c 

9 

1 

V) 

1 

o 

o 

o 

CC 

o 

*-  N.    oo 


*-  ^.    CM 


CM    Oi 
oo    CO 
O    O) 

i 

c» 
in 

^   *" 

en" 

4* 

CM  eo 

<Tt    CO 

cn  CM 

(D    CM 


OO  *-     ^ 


< 


CD 
Q.  O 


< 
t- 

o 


o 
Q.  o 


o 
a. 


<  01 

I-  "Bo 

O  O  S 

t-  Q.   O 


U)  in 


CD 
a.  O 


< 

o 


OPS-20 


36 


*    1 

o>     ' 

o>     ] 

w 

lU 

>    1 

U.      1 

o  o  flo  r^ 


r-  to  a>  %n  <7i 

CO  «o  o>  f^   •- 

^  QO  0>  9> 

O)  ^'  en 


tn  ho  00  o> 


«  ^  o  o 
n  m  m  o> 


^  m  (O 
eo  —   »- 


|5 

o  o 

>  £ 


SO  *-  u> 
o  r-   »- 
•-  o  o> 


r<o  a>  o  o 


<o  O)  o  o> 


<    * 


rs.  <D  o  *-  <o 

ho  CD  C\J    N.     »- 

^  ^  *-    <J> 

o  eg  V 


*D   o   o>   r^    CM 


CT»   •-   ^   ^ 


E   & 
?2 


z 
o 


c 

0. 

o 

c 
a. 
a. 
< 

CO 

z 
o 

< 
lU 

a. 
O 


It 


52: 


So>  o  *-  <o 
r*  o  r^   »- 
CO  eg  eg  A 


o  o>  o  -«  o 


O    (O 


fw  (D  h-  ro 

(O    (0    <-    flO 

o  tf)  CM  a> 


§ 


n 

8 

o 

a. 

M 

a. 

n 

to 

« 

M 

M 

M 

C 

O 

E 

_j 

n 

» 

(A 

C 

o 

E 

-J 

> 

c 
E 

o 

2 

O 

o 

UJ 

e 

< 

a  a 

•    c 

10    = 

£ 

a> 

o 

III 

o 

< 

>. 

a. 

a. 
t 

o 

« 

s 

£ 

o 

1 

ro 

s 

£ 

s 

o 

o 
o. 

O 

t- 

OT 

a. 

0) 

1- 

3   • 

O 

K 

OT 

a. 

CO 

K 

E 

H   O 

UJ 

Ui 

O 

to 

CO 

at 

U) 

CM 

^     « 

h* 

h. 

(O 

CM 

o 

(O 

V 

o 

CM 

eg 

II 

to 

rs. 

Oi 

ho 

o 

CD 

>-S 

s 

CO 

in 

r^ 

eg 

o 

S 

1  ° 

o> 

V 

CM 

1* 

E   o 

:  o 

s  2  S       E  -. 

«  O  O  UJ     o  < 

S  §  1  g  £  S 

u  K  CO  a.  CO  t- 


o  i 


O  < 
»  < 


OPS-21 


37 


in  r^   o>  h^   en 


SE 


to    (D   CO    in    CD 
<D     ^     <0     ^     •- 

r«-   (C  (D  c*j  -^ 


o  ^  ^  ^  I  5^ 

*-■*--  to  '—'       to 


o  in  in  CO 


in 

f^ 

CO 

^ 

(D 

in 

CO 

^ 

CO 

CO 

CO 

m 

o 

CO 

^ 

eg 

in 

(D 

CD 

in 

m 

CM 

CM 

.-^ 

2 

CM 

CM 

■^ 

to 

(O 

r^ 

CD 

CO 

CO 

■«■ 

M 

o> 

CO 

CJ> 

O) 

UJ, 

t 

E 
OJ 


<i. 


^  CD  •-  o  eo 


U)    U)    CO    o    ^ 

o   ^   5   in  ^ 
*-  CO  CO  in  o 


00  o  CO  o  r^ 

in    C7>    CO    (D    CM 

r^  CD  CO  CO  ^ 


CO  (X>  (S  c»  <« 
.-  CM  O  f-  O 
CO    CD    CO     ^     ^ 


z 

® 

o 

To 

< 

O 

E 

Q. 

c 

§ 

5 

a. 

o 

Q. 

■p 

< 

ni 

CO 

K 

z 

'S 

o 

o 

c 

l- 

o 

< 

cc 

re 

CD 

^ 

a 

o 

O 

•»    CD    O    CM 

o  CO  r^  CD 

r-     CO    CM    CD 


s 


CM  CO  CO  '-  CM 
CO  CT>  CO  N.  m 
^   m  in  m  CO 


<D    := 


>    "    Q.  i    t 
O  S  CO  <  O 


S    c 

S    « 

«  t 

cft    C 

crt    o 

„  <   a 

W 

"  „  a 

crt    .=     3 

03 

a 

LU    U. 

C3> 

^    ^W 

c 

peel 
ther 

g  5 

rt 

o  o 

2 

CO  <  O 

OPS-22 


38 


o  o  o*  •- 
r>«  a>  (O  (>J 
CO    CM    O    •- 


•-    O  D  •-  Oj  O 

r«-  ^  <o  9  o  (c 

flO    01  ^  tf)  (D  -- 

P^'  ^'  CO  tM 


^  <D    W    C" 

CJ     —    t^     "-^ 


o  ^  •-   •-  i/»  ^    ;    tn 

CNJ    «    O    ^     »- 

'-^   '-'   OJ     •-     ^-^ 


•-  <p  •-  • 

A    O    ^    CM 

CO  en  CM   •- 


§ 

» 

CM 

•~ 

V 

cm" 

:  s 

rw         •- 


^   CM 

It 


<S: 


SCO    CM     *- 
*-     *-    CO 

■V  CO  r>  f- 


00  I/)  n  hw 

0»    CM    «-    CO 


CM  o  o)  a>  o  ^ 

00    O    ^    *-    O    (» 
a>    ^    CM    CM    CO    CM 


^    dO    OO    h>^    O)    9> 
CM    0>    a>    (D    U>    (D 

r«».  CO  CM  CM  o>  *r) 


^a 


o 

1 

< 

-> 

g 

O 

1 

1 

^ 

o 

^ 

;= 

< 

2 

CO 

K 

O 

o 

C 

o 

< 

oc 

n 

lU 

o 

0. 

a. 

o 

O 

•-  a>  fs*  <D 

O)    O    "J    CO 


CD  •-  O  CO  CO    U> 

CM  CD  ^  O  CO    a> 

CM_  CO  CM_  CM_  CM    OJ 

N."  »-"  V  »-"    cm" 


CO 


CO 

z 

g « 

(0 


c 

t 

^ 

w> 

t 

O 

11. 

5 

5  t 

irs 
sts 
upporl 

1 

ri 

c 
t- 
II 

(A 

2 

Sts 

icAss 

jpport 

S^w 

OT 

2« 

< 

<^ 

« 

^^« 

Mana 
Specl 
Other 

n 
? 

a. 

ra 
o 

UJ   n 
CO 

-1 
< 

1- 

u. 

i 

< 

n 

c 
n 

s 

Specl 
AirTr 
Other 

5    ar  O 


OPS-23 


39 


o 


a. 

B 
UJ 


-i 

in  « 

00    1^       t 

to    «- 

nT 

r^'          [ 

1    h- 

C      . 

1      <M 

eg      1 

1      CM 

cy     1 

1 
1 

^  en 


<£ 


^  ^         to 


CD    CNJ       I      ^ 


CO  in     t    00  CO 

--    r*     I    CO   N. 


»-   cr> 
in  eg 


^     CO       I      f^ 


Si 


E 

z 

0 

o 

w 

P 

(» 

< 

o 

cc 

Q. 

c 

o 

o 

a. 

O 

a. 

o 

a. 

< 

"fO 

CO 

H 

o 

o 

p 

c 
o 

< 

cc 

15 

UJ 

a> 

Q. 

a 

O 

O 

o  e 


CO    <n 

£  c: 
I-  I 

z 

LU 

o 


' 

' 

' 

' 

' 

t 

CO 

to' 

o    ^ 

1      -^ 

cr> 

co 

1    —   t^ 

1    oo 

r^ 

^ 

,    ^ 

^. 

1      CM 

CO   r^ 

1    m 

ej 

o 

I    n  en 

1    eg 

CO 

P^ 

r^ 

1      CO 

TT     CD 

O) 

in 

I      •*     CO 

1      CO 

in 

CO 

1    en 

o 

•    cn 

CO 

^ 

r-T 

1    ®' 

r^' 

1 
1 
1 
1 

t 

V 

cm" 

!  «>" 

1    '^ 

1 
1 

CD 

CO 

to' 

CO 

co' 

■^    »- 

<    in 

«» 

en 

1      P^     O) 

1      CD 

CM 

Ol 

1        r- 

o 

,    ^ 

^ 

CD 

CO 

« 

^   ey> 

1     o 

r- 

in 

1      CM    CO 

CO 

o 

1       ^ 

CD 

1      CM 

t 

3 

eg  CO 

CD 

^ 

)       ■>-      TT 

I    to 

o 

CO 

1      CO 

CO 

1    r^_ 

3 

EC 

in 

o> 

< 

r-T 

1    *o 

r*" 

'-" 

I      <^ 

;    ej>' 

^ 

eg' 

I   <o 

^' 

1    f^* 

I 

c 

1 

! 

] 

1 

[ 

1- 

S 

CO 

o 

o 

1 

1 

CD 

•D 

§ 

i 

V 

0 

to  a> 

1    ^ 

CM 

N. 

1    <y>  CO 

1    eg 

,_ 

^ 

1    tn 

^_ 

1      CO 

^ 

3 

CM    CD 

1      C7> 

CM 

00 

1      O    CM 

1    eo 

CO 

o 

1      CO 

Ol 

1      CM 

e: 

O 

00    (71 

1    rs._ 

^ 

CO 

1     00    CD 

1    ■* 

^ 

eg 

1      (O 

in 

1      CM 

in 

CO 

8 

cd' 

1    ^ 

1 
1 

w 

© 

o 

c 
o 
O 

I      <D 

1 
1 
1 
I 

CO 
V) 

m 
o 

cm" 

*"" 

!  -' 

1      ^ 

1 
1 
1 

o 

»- 
CO 

I 

UJ 

o 

u. 

tc 
o 

CO 

2: 

s 

2: 

CO 

oo 

2: 

O) 
CO 

co" 

eo" 

0) 

w 

1 

.a 

c 

3 
6 

M 

—    E 

M 

c 
o 

M 

(D 

c 

O 
O 

5 
cc 

CM 
CD 

O 

c 
o 

o  ■§ 

m 

5 

o    © 

O 

o 

o 

o 

U. 

UJ 

r^ 

U 

6 

(A 

u 

® 

£ 

(0 

^ 

c 
o 

Q. 

1 

—1 

6 

cc 

i 

cm" 

O 

o 

2  I 

u. 

Q. 

D 
CO 

TO     C 
C      « 

u. 

o 

T5 

c 

a 

CO 

O 

2 

°   E 

V) 

CO 

0) 

°    E 

CO 

Q) 

o 

E 

& 

o 

o 

CO 

k- 

5   & 

O     <D 

2 

c 

O 

c 
— 1 

2  & 

8 1 

® 

a 
u. 

c 
-1 

Q 

c 
o 

o 

_J 

o 

e: 

in 
co' 

< 

m 

c 
o 

m    ^ 

cc 

iZ 

iZ 

< 

1' 

o 

t- 

■ 

o 

-J 
< 

O 

' 

i 

CO 
eg 

CD* 

1 

OPS-24 


40 


I 

§ 

? 

e 
e 

f 

• 
III 
3 

O 


a. 


c 
o 


o 

;.    "51    ? 


d 

c 

•^ 

c 

S 

E 

M 

• 

g 

z 
o 

1 

1 

p 

t~ 

< 

S 

V 

E 

Q. 

o 

c 
• 

o 

u 

e 

oc 

o 

e 

a. 
< 

1 

U 

Z 

"S 

o 

o 

p 

c 

0 

m 
c 
o 

g 

C 

c 

lU 

« 

t^ 

a. 

a 

o 

O 

O 

o 

111 
o 

c 
o 

OC 

o 


1  p 


« 


o 
u 


$  oi 
«  ^  <= 

c  o  «i 

■  i  E 

C    ®    3 

o>=  O 


? 


Si 
•!  S  S 


_  « 


c  £  o 

■5  ■  3 

0>  ♦*  . 
C  ^    •> 

£  •  E 
u  «  ■ 
£  J!  □> 

O    •    Q. 

**   CJ   ». 

^'"  £ 

S   ^-    O 

^n"  E 
•  -  ? 

ill 

w  jr  « 

S  -  • 
o  ^  e 

o  gl 
"  S.I 


!1 


k  e    • 
"~  E 

3    is    *    * 

c  £  £  9 
o  «•  9  5 
=  2§i 

•c  -  S  S 

•  s  s  * 

SSEfe 

•  •  g  f 

fl  S  o  > 

£    9-  U    O 

®  ».  • 

fill 

S3    01  -O 
_  g-  oi  c 

o  S  g  • 

s  =  ■  « 

c  a  c  >> 

o  _  •=  ■ 

«  §  O  B 

uJ  «  „  c  "o 

-i  C£  -  i 

J  -  C  •  S 

I  ^  «  «  >: 

,  a  o  «  n 


o>  o 

^  E 

"2 


si 

•  c 
>>  « 

Is 

-I 
u-  o 

?  '^ 

«  0 

=  s 
*  ; 

u  _ 

E  ■ 

Se 


•  c 

is 
"I 

O  • 

^^ 
§1 

s? 

I' 
81 

_i  • 
<  •  • 
See 
000 

a: 

lU 

a.  _ 
O  c  c 

lU    -    - 


o  o 
Q.  a 


X    «    0, 

O  o  o 


II 

°>  a! 
II 

sg 
l§ 

O   c 
^^ 

§5 

1^ 

"I 

•  = 
>  u 


II 

sS 

•  u 

s£ 
IS 

8^ 

is 

s^ 

1.   c 
mS 

Si 

is 
!Sl 

CO    ? 

of 


M 

sis 

-J    m    O 

Hi  9-S 

□  So. 


O  •-  > 
c  °  ^ 
o  E  o 


o  1  ■£ 

—  Co 

c  «  s 

4)  "  * 
U  C  ^ 
511 
1|§ 

£  7S  » 
■  c  £ 

*  5  r 
£  S  _ 

—  0)  C 
k  &  a 
o  o  ft 

0)  JC  S 
i§i 
11 

S  >>  u 

•-   u   a, 


a; 


—    01    • 

•  "  5 
lis 

^=1 

o    S    Q. 

il: 

S|| 

1-^ 
lis 
III 

•  £  • 

•  £  £ 

osS 


O        . 

CO  if  £ 
>    O    C 

u  S  E 

o-  =  w 
3  eg  « 
(/)  u  O. 

<  §.£ 
UJ  g-§ 

c  ^  o 

<  O  £ 


111 
o 

o 

u. 

oc 
o 


o 

z 
o 
o 

z 
< 

UJ 

O 


U 

3 
0) 


O 

a. 

c 
o 
a. 
a. 


o 

o 
r    . 

51 

il 


II 

11" 
li 

8& 

If 

:  • 

5  u 

•  s 

•  3 
10  a 

a  5 

I-    ? 
CO  £ 

J    = 

<  E 

UJ   « 

a  « 

CO  S 

-I 
CO  5. 


1* 
a  Q. 


r  s 
o  £ 

ll 

CO    m 

II 

w  o 

0)    u 

•5  « 

n 

II 
ll 


11 

■a  c 

•  S 
&  • 

E  o 

C  o 
9  u 
S  • 

S-s 

i»£ 
!• 

II 

o  u 
u  e 

-o  S 

2  o> 
u  c 

o  •  £ 

a.  9- 1. 
£  •  E 

OT  >.< 
lU    C    o> 

uj  «£ 

5  ■»  t; 

$  8| 

E<1 

fil 

I'' 

C  o>  C 
UJ  0)  « 
X    C    0) 

£  •  o 
0^8 


OPS-25 


41 


E 


s 
1 


•o 
c 

S 
at 


o 
5 


S 
■ 


u 
1 


s 


5 


oi 


s 


u 

£ 

o     . 

S  S 
25 


E 

a> 

z 
o 

> 

t~ 

< 

DC 

O 

& 

o 

o 

u 

EC 

o 

Q. 

Q. 

£ 

< 

2 

(0 

(- 

z 

"5 

o 

c 

H 

o 

< 

C 

S 

lU 

V 

a. 

a 

O 

O 

€ 


o 

f 

c  5 
o  c 

CO  a> 
gE 

a  Q. 

•  o 

a>  s 

•c  > 

a>  0) 

•>  ■D 

«    O 

log 

CJ    g 

«■= 


(A  ^ 
«  c 
<    O 

O    " 


<    2 
IS 


e  o 
If 

•  : 

il 

^1 
&| 

•  E 


CM    c 


z  o 
O  -a 

-<£ 

S2 
<  a 

ss 


OPS-26 


42 


•-        cmI       « 


o 
to 

o 


•-  H  C>i 


i 


«0  OJI 


—  M 


E 

z 

o 

o 

> 

1- 

CO 

< 

o 

E 

Q. 

c 

o 

o 

E 

o 

0. 

o 

a. 

< 

« 

tn 

H 

z 

o 

o 

1- 

c 
o 

< 

(T 

ra 

UJ 

o 

s 

8 

0  §        aj 

1  I        > 
o         •-        O 


< 


E 

Z 


>- 

o 


OPS-27 


43 


OJ  o   •-   o  o 


u 

CO 

< 


UJ 

oB 
O 

a. 


o  en  o  o  o 


o        ^ 


n 
a> 


to 

Z 

o 


o  o  en  o  o 


g 

iu 

t 


(O 

IT 
Ui 

5 

o 


^  ■*  en 
r^  T-  00 
m  •-  eg 


(D  o  eg  ■»»  o 


to 
E 
LU 

H 
Z 
UJ 
(J 


<D    U)    CVJ  ^ 

(O   CO   eM  -« 


(^  T- 


■V    o 

»-  eM 


--  eo  en  ^  o 
eo  eo  r-  r*  o 
(o  ^^  en  r^  o 


Z 
O 

< 

0. 

o 

a. 
a. 

< 


c 

UJ 

a. 
O 


E 


to 

o 

c 
o 
O 


(D 

o   w 


<K  (D     *- 

1  i  8 

2  •  " 
O  I-  o 


CC  CD 

-  z 

c  ^^ 

o  vt 

c  <> 

^  !8 

2  S 

E  i  « 

o  i-  £■ 

en  o   g 

O)  -o  = 

*"  c   « 

>  <B    = 

L  S  £ 


O 


_-  o 

S  E 

S  « 

•i  " 

w  2 


c 

c 

o 

1 

i 

S 

o 

s 

o 

■D 

Q. 

E 

ff 

a: 

So 

(11 

M 

c 

O 

s 

o 

o 

E 

O 

1 

v> 

n 

*0 

o 

Z 
>• 
a> 
« 

> 

> 

1 

u 

c 
o 

E 

a> 

01 

Ol 

c 

» 

O 

-> 

•" 

E 

^ 

t^ 

>. 

» 

e: 

T3 
< 

Q. 

0) 

Z 

g 

z 


o 

E 


«B  C  C 

1    i    ? 

5  o  ® 


to 

o 

IU 

c 

CD 

z 

10 

< 

jC 

X 

O 

o 

z 
-I 

IS 
o 


OPS-28 


44 


c 
« 
E 


? 


Ol 

c 


> 
o 


lU 

t 


e 


e 
o 
o 


«  o 


II 


a. 


3 


g 

o 

•" 

^ 

•• 
> 

H 

< 

1 

a. 

o 

O 

o 

oc 

o 

a. 

Q. 

£ 

< 

S 

c/> 

\- 

z 

o 

o 

p 

c 
o 

< 

c 

S 

UJ 

« 

a. 

Q 

O 

o 

CM 

« 
M 

«• 

O 


U 

% 

c 


» 

> 
o 


i       t 


s  o 

Is 

•I  a> 

•  at 


£  • 

ha 
C      ■ 

S.  " 

o>  2 
>  « 
SiE 

ts 


N    « 

a  » 
3  U. 

is 


5  o 


2  = 
OS's 

01   (0   Q 
•)   CM    S 

a  ^  >: 
o  ^  u 

&l  s 

•  •  S 

Si* 
•  =  — 

^        •OS* 

£      -3  S  £ 

g  s » 


« 

|| 

o  H 
a>     ■ 

«  S 

S  s 

.  ■ 

n   & 

•    S 

M 

?£ 

>  -. 

S  o 
a.  « 

&s 
»  s 

•  • 

-=    3    k 

£    3 
■  •-   •- 

SI? 

|Sl 
|2| 

I.    0> 
■D    O    «- 

Oc  a 
—  *  S. 


•  s 
s  § 


11 

a  o 

•*:  ■ 

CM  s 
O   o 

OS. 

a  c 
s  « 

V  u 

§  c 

2  0) 

05 

|i 

Tk  °- 
■a  » 

»    0) 
^    Q. 

3  a 

U    3 


11 
«  S 

C    3 

■  - 


o 
o 
o 
o 
o 
at 


o 
o 
o 

IS 

o 


e 
o 


CD 
(O 


o 
o 
o 


a. 
t 


13   c   u        S   m 
•   •»  «         e     - 


»  eio 
X  »  o 


^? 


<n 


■9 
c 
o 


•>  a 


w    O   O) 


o  a  CM 
s  s.^- 

*   o  <* 

CD  ■S     ' 
W    C    >> 

M  a  iO 

o>  ^r  7 
c  i;  * 

=  2.^ 

■  o 

O  a  >• 
•"  o  = 

«    •)    <B 
0)  =  s 

S  oi 

S  £    Q. 
C    *    2 

Sis 

S  *.  • 

l§5 

■  w    U 

S££ 


! 

•=  • 

I* 

e  « 
«>  S 


£  » 
Mi  " 

S   Q.  2 

i-   •»   • 

a.  CD  • 


« 
c 
o 

(S 

3 

■o 

«> 


C 
o 

E 
> 
o 

a 

E 

UJ 


C«» 


a. 
t 

o 
n 
CO 

en 


S  c 

£•1 

'I 

*  •£. 
u.  n 

II 

:i 

C    3 

o  a- 
s  o 
■5  • 
o  » 

a.  A 


5  * 

£f 

o  > 

SS 

O  UJ 

p 

Ft     I 

CO   "^ 

OS   «        v 

S!  5.      » 

o  •     "I 


II 

•o  o 

•   3 

a»  »- 

11 

>  b 
O  a 

*  2 

"■  6 

•  S 

£   O 

c  ' 
5o 
IB  a> 

B  a> 
»  c 

c   > 

IS 

«  ^ 


c» 
o       c 

S     1 


0)    * 

E  • 
o  S 
o  c 

£    « 

o.  a 

J  s 
^^ 

o  ^ 
3    « 

"■I      . 
-D    ■    « 

S  §  • 


a.  « 


C    o  CM 

"Is 

•Co 
Q  g  • 

f»    w    O 

S<    • 
CM    ,£ 

k£S 

•  .  c 

^  s  ■ 

•  — 


? 


o 

o 


11^  ? 


X     "  «■ 

UJ  2  c 

k.   £  » 

01  a>  01 

a.  u.  £ 


c 

0) 


01 

c 

£ 
« 
c 
o 

o 

3 

•o 

0> 


N 


01 

£ 


O 
O 
O 


J.  % 
O    01 

«  E 

fl 

>  a 

8  S 

1  £ 

s  £ 

2  = 
2  o 
<  u 


OPS-29 


45 


o 
o 
o 

in 


g 

§ 

0) 

> 

»- 

^ 

< 

S 

(E 

c 

Q. 

o 

o 

o 

CC 

u 

D. 

Q. 

1 

< 

s 

CA 

K 

Z 

o 

o 

c 

t- 

o 

< 

E 

g 

lU 

0) 

Q. 

Q 

o 

o 

Q.  Si.  2 

=  ■00 

"On 
1    S  J2 

o  a." 
E  ■  ° 

O    C    0) 

£  c  o 

-    ■    d> 
«  c  * 

"  o  2 

s    S  ^ 

8  s  " 

?  a  f** 
u  u   3 

III 

o  Id. 

g    00     0> 

c       c 

O  O)    " 

E  *"  of 


f  si 

*  E  •fe 

i  S  S 
o  o>  a 
g  o  -o 

z? » 

^  £    h. 

0)  »-    ■ 

•S  .  a> 
a  P   >• 

"  g  - 

1  Is 

=  Q.C 
«  eo 
3  o  £ 
cr£  - 

>-g  £ 

^  "^  ?  ^ 
5"  •-  E  o 

=  «)-°  S 
«  £  =  B- 
a!  Z  S  s 

;£££ 

3  «  n  5 

&  "S  » 
£  •  "  = 
X  5  •-  5 

2*  c  E  e 
=  <  «  £ 

■S  •»  Q-  w 
■  o  fl»  o 
n  -I  CO  c 


o 
o 
o 
o 

o 
o 


m 

c 
o 

E 
at 

a 
> 

m 
a. 


w    ,£;    go 

V    U  o> 

S""    " 
S.S    B 

log 

=  «^ 

S  3  c 

r-  •  c 
52  o  I 

o  £  E 

a>   _   O 
■   ?  .0 


S  °  o  o 

<D    O    g    9 

>  c  *  a 
E  c  >." 


go- 

0)  c    O- 

1 '  § 

u  n  s 

3  S  o 

»  E  u 

*-  «i  "O 

i  Q.  >, 

£  01  a 

H  05    Q. 


2«°i 

|:£  S  i 
So  ■  o 

Q.1C  C  c 
o  o  S  = 
oj  >  -  •; 

o  ?•=  * 
*"  5  "  o 

D.Z  o>  a 

o  —  •  o- 
0)  c  ^  e 
o  ~  =  £ 

Si!  2  0. 

S  =  =  S 

O  :=  O  7 

=:  u  S  «D 

CO  «  c 

Q.  CO     g     V 

■  »"■*- 

5  *  ■  <; 


0) 

3 


"5 

n 


■o 
c 
o 

0) 

.D 

O) 

c 

■o 
c 

3 


0) 

3 
C 

C 
O 
U 

pj 

O) 

o> 


i 

a 
E 
o 
u 

« 


o 
o 
o 
o 

o 
o 


0) 

E  g 

«D    O 
CD  S 

"»  £ 

'n    U 


O  O 


M 


>> 

•D 

3  . 
O 
O 

i!  o 
z  "= 

01  T 

fc  o 

i  w 
01  s 

«  - 


E  « 

a  •" 

f  ? 

o  = 

£2 


JO)* 

-?  E 

=  3  m 
*"-| 

Ssi 

0)  0)£ 
O    w    O 

£  c  *■ 

•    3^ 

^  *-  2. 

•o  S  •- 
0;  5  « 

.0  JS  LL 

C  "  0) 
■  0>  £ 
O    X  S 

0)  •)  '5 

>  E  2 
■5  »  £ 

»^l 

•So 
3  3  « 
CO  C  u 
C    01    w 

S  w  e 


o> 
> 
o 
E 
(/) 
u 

Q. 

oj 

Q. 
O 
01 

a 
■D 

0> 


S  CO 
~  01 
o    >• 

?5 
~  o. 

«!  T3 
II 

£0! 

o  «- 
P  o 


>  > 
01   a> 


£    01 


0) 


£ 

fc=6 

=  i 


0> 

o> 

CD 
_     C 

S  S 
•o  o- 

0>    9 

11 
n 

^   en 

si 
-I 

Q.£ 

2  2 

li 

CO  E 
U  = 

0-  >. 

o| 

II 

0> 


c  S  en 


£ 

"  E 
»  a 

II 
15 


en  C 

0)  01 

u  0) 

U  £ 

ss 

C  £ 

Is 


3    >. 


a>      >-  g,  o  o 


CO 

o 

w 

c 
o 

o 

u 


> 

CO 

•=  o 

Sen 

«  o> 

^  a 

O  ~ 


11 

o>  0) 

0  = 

w 
O.  O) 

01  c 


o  E 

CO    w 
£    01 

„  «  2 
•S  2  o. 


Q)    oi   ^ 
3    o    « 

g'E  • 

■-  m  en 

?!£ 

1  i  E 

"-   en   -, 
CO   «>   0 

"   =  5 
CL  <  O 


2      1 


o  o 

c*  .2 

0>  tj 

U  C 

O  01 

o>  o 


i-t- 


<f 


o£S       eo,t3Sc|£2 


Z  2  ^ 


c   ■ 
3    CO 

•  a.  « 
Ok 
a>  1. 
£< 


CO  O 
0)  £ 
>•   « 

a  CD 

IS 

01  Q. 
«    j_ 

»    ° 

m  M 

a  ~ 

B  a. 
^  o 

«  « 

O  IS 


O   en 

E5 

CO    0) 
O    >    -9 

a.  0  o> 
^  E  ; 

Sot 
B  -  3 

0)  n  V 
••  o  t 

»  §,8 
S  >  S 

CO     0) 

Cj     >    = 

•>  "s 

CO     0)     _ 

M)  « 

I  2-i 

o  CO  * 
E  «  o) 
CO-  o 
"  °o 

»  §-^ 
g "" 

8s- 

5  O  s 

2  «:  o> 
a  S  c 

0)  =  2 
0)   u   c 

0)  ■«  "^ 
t;  £  a> 

0=5 1 

.■EC 

■°  2  "S 

•D  —  0) 
"    ?-• 

i-E  5 

CO    c 

E  «  c 

CO     0>     CO 

o.£  J? 
0^0 


-I- 

S  -a  £ 
£  0)  CO 

o   en  £ 

—  =    K 

»  E  ^ 
o  o  a 
cj  o  eo 

—  "  J. 
a>  CD  Ti 

i£| 

sis 


OPS-30 


46 


E 

• 

1 

p 

< 

i> 

k 

^ 

0 

Q 

u 

flC 

o 

a. 
a. 
< 

S 

0) 

H 

z 

o 

o 

^ 

o 

g 

UJ 

b 

a. 

e 

O 

Ol 



S 

i 
1 

a. 

CM 

If 

IS 

ri 

> 
o 
S 

M 
O 

o 

s 
< 

CD 

iS 

as 

s 

s 

in 

• 

s 

in 
n 

a 

H 
1 

1 

«D 

(0 

in 

s 

B 
5 

S 

8' 

s 

o 

s 

o 

•• 

1 

1 

E 

3 

z 

1 

m 

1 

1 

1^ 

in 

in 

i 

S 

>• 

8 

•• 

u. 

to 

1 

1 

i 

i 

i 

s 

• 
• 

s 

1 

3 

s 

OPS-31 


47 


o  ^ 


o     Q 


z 
o 

(0 


cc  \^ 


§i 


in 

lO 


GO 
CM 


00 

eg 


CO 


Si 

u.  O 
O  H 

H  < 

> 
< 


lU 


1^ 

cc  QC 
<  UJ 

a.  o 

UJ  u 

o  u. 


OC  (/) 

Q.  i:  (0 

o  <  o 

?  z  P= 

<  0)  O 

DC  (_j 


CL   CO 

t2 


es        u> 
lO         •- 


CO 

p> 


lO         o 


CM  O 

CM 


P       o 

CM 


<o        O 
to 


0) 

a 

1- 

UJ 

o 

X 

UJ 

s 

§ 

^ 

00 

i 

in 

i 

1 

s; 

s" 

0^ 

^^ 

ID 
CO 

g 

O 

<D 

in 

o 

g 

a> 

in 

cm' 

tv 

(O 

< 

O 

< 
cm 
a> 


< 
cr 

(9 

O 
c 

a. 
m 

s 


t    j: 


< 
z 

S  S 

II 

N  O 
^  (0 

ui  ^  (9 

Ul  ^  < 

o  9  I 
S5" 


in        o 
cm 


CO 
UJ 
CO 


CO 

CM 


in 

CM 


00 

oo 

CM 


CO 

CM 
CO 


CM 

o 
in 


CO 

in 

CO 

o> 

o 


(0 

in 


CO 

z 
o 

E  o 
C9  CO 

Q. 


OC 

u 

z 

z 
< 
cc 

8 

CO 
CL 

Q 
UJ 

o 
z 

Ul 

z 
z 
o 
o 

UJ 

(E 


UJ 

-J 
co 

Ul 

O 

UJ 

(E 


1^2. 


OPS-33 


48 


< 

a 
O 

cc 

a 
a. 
< 

z 
g 

< 

111 

Q. 

o 


r 
o 

Q 

a 


c 
o 


t: 


e 
o 

o 
a. 
n 

N 

n 


o 
in 


si 

11 

§  s 

s  a. 

Sg 
r  o> 
o  •^ 

«)  • 

CO  — 
U  w 
S    » 

m  > 
wO 
o  o 

-J  o 
, o 

CO   o 

<  r- 
z  *■. 
^^  « 

e:! 

£  o 

>•   S 

tf>  s 

0)    0) 

^  « 

<  c 

■  » 

=  I 

5  <» 

a>  o. 
■c  a> 


S  <° 

01  ■- 

S  o 

V  o 

0)  0) 


«>  I- 

■o 


=  g 


Sep 


•>  «. 

v  c 

en  0) 

an  c 

sl 

2=. 

a.  7 
c^ 


o  to  • 


u 

s 

0) 

CD 

Q. 

m 

^ 

w 

> 

< 

m 

at 

c 

o 

o 

s 

0) 

« 

■o 

z 

S 

o 

u 

c 

•> 

o 

V 

3 

S 

a 

0) 

a 

£ 

o 

C 

c 

O 

« 

c 

u 

c 

(A 

z 


■S  " 

11 

o  E 
E  c 
S  5 

CIS 
O   in 

:- 

m  u 

<n  " 
S  0) 
o  ^ 


c  i 

a>  o 
oi  = 
■  a 


•.   £  01 


a  "C 
ll 

<B    Q.     . 

3  " 

S    C    U 

15  01 
^5  = 

X     0>     0) 

_«;  O  ~ 
o   0)   o 

=  i  ■ 
r'g  s  0) 

3    fl>    ol 

a--o  c 
S  =  S 

*-    3    O 

£  n  o 

o  c  £• 

>  a>  li 

c  u  m 

V  a  » 

^  o 
»  o  u 
o-t^  c 

2  o>  " 
<^  c  c 

>-c  ° 

£  a  a 

«  E  & 
E  0)  a. 

■  •  0) 
0)    S    " 

•s  g 
-1  * 

u  Q-'S 
>•  o  S 
"  O.S 
£  O.B 
S  •  o 
»iir£ 

!£o 

O  —  c 

*  c  5 

£  E  o 
«  5.  o. 

O   3   n 

i  a- a 

r  "J  s 
•-  ■  — 

»    »    0) 

i-  £  £ 

i=  <n 

c  "-  c 
a  01  0) 

E£S 


1       i 
-       £ 

»lS 

"5  "  >• 
<B  •:  a. 

S  SSi^o 

"    B    5 

KEg 

»  a  0. 

E  g- = 
o>  i:  a 

0)    C    0) 
C    0)    > 

o  E  ■£ 

^    0>  v^ 

O)  a  01 

>  c  = 

«  5  -n 

c  E  « 

■  1  1 


II 

^   m 

C    0) 

o  = 
u  = 
Si  ^ 

S  f 

^    01 


N 
«>    « 

(B     Q. 

E  » 
..  -0 
o  c 

_    ID 

u  oT 

e  to 
0)  a. 

3  « 
U    0) 

o  o 

-I 

01 

IS 

s| 

■  5 

w    U 

o  c 

0)  0> 
£     CB 

«  « 
C    0) 

o  — 
Q.  <B 

a>  01 


g." 

01    0) 

5  io 
"  a 
>.« 

g« 
CD  a 


«  ■ 
II 

II 
o  c 

•  g- 


^ 


s-s 

o>  a 


O    CD 


01  C 


>.  C 
s  o> 

>  E 

(B     C 


0)    01 

"  E 


a   or 

m  to 
c  < 

11 


c 

01 

2 
« 

c 
a  o 

a  " 

-I 

0)    IB 

X  « 

S   ^ 

o  c 

—  • 

O  UJ   ^ 

<  s  = 
z  ss 

E  «  o> 
5b,£ 

•  tz^ 

2  to  c 
o  «^  5 

■ore 

■o  F,  = 

c   2  3 
■  E  •- 

-"  S  » 

iZ  i  » 

nS   E 

>.     CO     ■ 

.•>  tf)  " 

=  <  c 
o  Z  » 

111 

«M  S'  E 

o>  o  2 

a>  o  E 

*"    - 

>■  r-  "5 
L  K  c 

*-     T-      ® 

&-°  & 

■-"  -K 
^  Ul   o 

lt  ? 

=    O    w 
0>   N    3 

S      -  O 

»  "-  £ 
o  G  « 

S  =  c 
r  S  g 

0)  -s    O) 
o)  S  < 

3  5    <1> 

■ol£ 
«  E  £ 

iE5l 


r 
o 


§  »  o  S-      5-5 

«    "  13  "*  C  r 

*  £  £  -  0)       o 

s-  = 

•>  i  c 

~ g^^  gsl 

?  'iS   3  z  ^  •-   c 
S  «>  er  T^  S  o  •= 


£  o  I  = 


0-5 
=  =  E 

=  ^S    .  g  g-2 

B    E  -D  = 


u  CB   cr 

Sf    w    0} 

a  a-2  t- 

3  is    . 

«>  "5  P  E 


r 5£  5 11";; 

o  «  2  o  S.2 - 


^   _   a.  en  o>  c 


I-" 


5  >>ir  O.E 

"P    Q.  en   4    B    w 


o 
o 
o 

CO 

CO 

eo 


n 


-  _ b  5 

■O   Q.  en  oB  B  w  = 

E   Q.  3  Ul  E  £   B 

B    3    O  ^ — ^  t    S 

_-  "  -5  J=  2  g.  S 

3  o  «•  2  u 

~  "  S  all.  o  >, 

B    C    n   _    B  •>    3 

E    "         ?    C  £    o 

^   I*  0)   c  i  b  -^ 

_-  £     O     B     CO  =     g 

0>    C    C    01    c  w    £ 

p  g  E  c  B  o  „ 

S  §.S5  E  fe.E 

»  Et  o  o  0. 

£  "  -o  0)  £  «  « 

B  P  0)  £  "5  *  OI 

0»    3   ^"^    II  P 


1   t 


Q.        —  _ 


=    3    g    S    0) 

o   O^  o 

C    0) 


■"    B 


B     CB 

-  n  - 


3 

o 

o 
en 


o 
u 

E 

B 
OI 

o 


r 
o 

Q. 

a 

3 
CO 


OI 

o 


< 


S  0) 


OI 


s 

u 

I 
V) 

■k 

s 

c 
? 

eo 


s 


e 
o 

« 

8 

< 


BS  =  rl  " 
I  g  «  s  g.o  g 

ffS  S  E  B  ■=  S, 

o  «   S   o>  Q.  =  2> 
Q.  9-  «  m  »  "  > 

_    O    «    >,  *-    OI  B 
B   •O     0)     •>   'O     P     e 

0  £  S  CO  g  p  o 

01  £  »  7  «  S  ± 

5     .,     C    Z     01    —     CB 

ca>30o>aSP 

0)'-'"    —    5o30) 

uoo>p.So>r:-n 
k.^0)o>^j!;c^v 


r 
o 

a. 
a. 

3 
a 

O) 

p 
*£1 
01 
01 

p 

O) 

c 

0) 


01 

f*   en 
in  3 


t   o   —   w 

2  ££  w  »• 
»«»28'"J»-2.| 
p»!Et30.«2-d 
a>30>^£5beD 
e»-o'aB'"_  .o 
£  O   >.£   B  ^  »  < 

£oi«'2«  =  S< 

>>-B  7    °-  £    O  -O 
~     B    ^     P     5 
>   ^    0)   •= 


ug.£^ 

B    0) 

A  ■ 

3    „ 
en   - 


10    flj    _ 

p   o   o 

SOI-     g     BO 

=225^1 


^tilg'-ic 


P    S    3    w    = 

3  £  en  a  E 


w    =    ^ 


a.S 


OPS-34 


49 


•  -  £  -. 

c£(5  ■ 
£  «;  'J  1. 

o  w  (9  a 
«  a  S  v 

5  1-1" 

0  •*  ^ 

•  2  <  ffi 

•St" 

2  '  t:  "o 
5  2  2" 

£  •  •  o 
c  £  o  -c 

"-£  -  S 

_   <>  u  en 

«    w    3   ^ 

o.  5  o  " 
<*  O  n  fe 
^  A   111   ® 

1  O    wO 

•  I  <-> 


CM   — 


si 

r  u- 
2  •> 
2-c 

S  °- 

"  o. 

•>    3 


■  c  -o 
i^S 

■o  •  — 

S  S  c 

-SI 

•!  c  8 


g's  S  S 


—   o 
•>  S 


0  «  u 

r  E  c 

»  "  ?  o> 

£  ^  «  » 


? 


5-- 


if 


C    01 


-J  5  o 

IS 


-2  «  o 

sl  ' 

i  -  o 
*=  E 


fe€ 


< 

cc 

a. 
O 

n 

CC 

a 

a. 

a 

a. 

a 

4 

M 

CA 

Z 

o 

< 
cc 

s 
! 

UJ 

M 

Q. 

4 

o 

Z 

•O    Q.5  r 
C    w    • 

at  a.  o  ^ 

3  c  «  n 
0,  A  £  a 

-  S.S£ 
§•82  = 

E  *  E  c 
E  S  o  - 

o  S  £  u. 
S  •>   c- 

i2|i 

S  o  a  ^ 

iSs  c 

*:    <>    ^  ^ 

c  •>  ■ 
2?2| 


k5  i  = 


(0 


.   u 


^e> 


—    9f  -^ 

111 

> 

5  o  "o 

~  a>  c 

c  i_  • 

>  •  - 
c  £  c 

«  g  o 

■     •!    O 

E  g  c 


^ 


Q-  c  o  "- 


^  o  >■ 
o  c  0) 

«  s  t 

5  "2  " 
505: 
"■  o  2 

"S  o  o 
C   0*    « 

E  o  >. 
3.52 

III 


_  ■ 
£" 
II 

s5 

o   S 

■  "  cn 

lis 


o  ■  c  c 
~  —  a  o 
«  •■  "  —  u 

Ssl  II 

s-a  •>  ?  - 
1  i  ="-  » 

«  o  a  'Q  « 
«  •-  'S  c  = 
"  2  I  "  fe 

llisi 

S|2|| 

IJlts. 

>»  fl)    ^  *«  ^ 

T3  t-  E  2>  o^K 

Se?  =»•< 
Q-S  ■  S  ^TJ 
E  •>  •)  -  0  c 

o  c  r  >.S-" 
"  5  g.  E  <  = 

•  E  iT  5  °  w 
>•  ■  S  "-  em 

^  •  «     •  - 


isE 
a  « 
■o  » 

o  3 
S- = 
f  ? 

*  c 


2  <  •  =■ 


sis 
111 


»  ■ 


~  c 
c  • 

E  u 
»  s 

IS" 
it 

■o  a. 

C    3 


O 
O 
O 

in 


e 

CM 


CM 


0) 


"  75  S 

j:  c  Q.  «  «  w 

_  «  ■"  o>  «  Q. 

S  o  c/>  a  01  _ 

£  _  <        — 


w  J::  w  c  a  >. 
»  e  o    ._  • 

o  S  5  01  s  S 


^     ^     va       *^     -^ 

i S^  =  2  i 

O  u   ^   B   a.  ^ 


c  a  >, 
—  • 

01  "  "  01  s  ^ 
o  5  E  =        - 


I   t 


S  «  3  ■  «  -e 


^<£ c£< 

^    >»  ^  ^    r-" 

c  o  o  c  -=  2 

0)    ^  S    O  "D  -S. 

«  E  a  u  'D  o 
o>  o  5       S  fe 

ft*    0)  5    c    _ 

•  o>  P  5  ~  £ 
w  jf  c  a        o 

l-illi 

=  c  3  S  _,  u 
-  ?•=  >  £  I 


OPS-35 


50 


c 
coca>>g«a«:g 


si^!ii| 

_  t.  «,  —  0)  «>  P 


o 


-   S  0)  ^ 

£l§S|s8r 

•>  —   ffl  ?   te   2 


o  2 
E  2  ■  o 


3 


O    O    S   _.    O  f    01 

o  a 


S  c 


CO 

O 

in 


^'■-gffg-coS" 


CO 

o 


S     -2 


^Ss 


?? 


ti  a  b 

g  •■£  9  si  J 

££•52=' 

Q.  «   a  -_ 

<n    ^ 


O  b  f  a>  e 

-  22  S  E  I 

a.  $  o  «  o) 

o  £  s  =  ^ 


■n    » 
I? 


1.  =    °- 


S       o 


CO  -D   eo 

II  —  — o>.25?«"" 
-  '^  S  E  *= 

O    0»    O.  ■-    w 


iu 
t 
ce 


a. 
t 


O 

< 

E 
a. 
O 
oc 

a. 
a. 
< 

M 

Z 

o 

< 

E 
UI 

a 
O 


c 
o 

Q 

a 

3 
M 


CO 

< 


.-   _   _  • 

>>  C    0>    n    »    a    0) 

<t:cBa!~osA 
"•S0)c0oo_aiE'O 

•—     «u     ^     w     k.     _    jj  2 

Q.wtt;mC5*«*2co 


£B?;-2-=,S>>-.= 

o)s-=«'-<»"'?5 
Q.2Et:„-c5'i£<2 

S  <  •  5.;=  E  3  T>  -o  z  2" 
a:or®3o""-=cOQ. 


•i-0»"3o"'»-=CO 

oS»o;:£'sg-;"S 

« 2  s  :^  r  i  1  g  s  c  I 


£  o 


kS 


.  S    0) 

c  -a 


1- 

sill 

¥11^ 

if|| 
S|5£ 

Q.  •    01  ^ 
•>  U  'O  C 

'   o   S   g 

1-  £5 

5  2  o  " 
-|f  i 

C    O    w    « 

•  •)  01  s 
2»5  = 

»  ?-  " 

01  2    ■    « 
O-iJ    S 

3  S  s  5 

o>  —  2  K 
Si  o<  «»• 

ogee 

2  >  o  ■ 
-  SSq. 

-•    »   01    c 

o£  •  S 

Q.  »   •-    O 

«  ■  '2  o> 
o  «  ■  o 

•  S  s  I 

*«    o  *^    M 

c  «  5"  • 

«     01   ^     Q, 

o>  p  £   01 

Q.  S  _    > 
_    U    ■    01 

'  o  c  -o 

gTS    ?• 

»  E  ■-  S 

0)    ■    ^  ~ 
•^    >i    o    u 

°--n  a  S 


—  s  •>  H    ■ 
•C  •>  o  o  g 

S    0)    M    c    o 

Jill 


OPS-36 


51 


IS 


I    -- 


ti  m  r^  m  m  ~  ti        •K«r«-««        "SR''" 


II 


SSSiil.M.    illis.S    HJSg. 


f»  ^   ^   N  r*   «         ▼ 


8R~  -2 


tt  n  V  9  «'  K  n        n"  —  «        •-  «        g  j  w  -♦  « 


8  **  ""  8  Z  *  **      "      2'      *"  **      8  8  **  *  Si 


I 

o 


s 
S 

I 
I 

M 

S 


-1 

11 


h 


I 

6 

II 

11 


Igl 

ill 
lis 


Hill 


^  li 


i  I  I  H« 


fill 
s  £  I  ,  a 

Mil* 

iS  i  J  2  £ 


OPS-37 


52 


1^ 

o> 

(O 

o> 

CO 

V 

55 

in 

a> 

c 

CB 

O 


CO 


It 


It 


CD    S 
3   0> 

It 


2S 

CO    »- 


Si2 

o  n 
S  5 


(O 

TO 

r* 

m 

<q 

CJ 

^ 

eg 

^ 

K 

o 

^ 

00 

V— 

o> 

CO 

CO 

o> 

n 

<e 

CO 

K 

CO 

o> 

a> 

o> 

CD 

oo' 

CJ 

t>- 

tv 

m 

O) 

ir> 

V 

t^ 

(O 

^ 

r«. 

(O 

CO 

<o 

o 

V 

^ 

o 

■c 

O  9  «o 
in  •-  CO 


- 

cu 

CO 

o 

tn 

in 

K    O) 

5<o 
<o 


in 

* 

CO 

pj 

O) 

o 

o 

♦- 

V 

to 

■^         ^  V  lt> 


o 

CO 

1^ 

s 

ri 

cm" 

^ 

CO 

f^ 

in 

<o 

CO 

ir> 

Ol 

<o 

o 

" 

(O  n 

CO    V 


^ 

O) 

o 

(O 

(0 

in 

co" 

5 

(O 

r^ 

<o 

co" 

eg 

o  o 


(O 

00 

o 

o 

o 

a 

o" 

CM 

CO  t» 

in  r>- 

o>  oo 

h." 


o  o> 
o  ^ 


CM 

w 

00 

o 

CO 

V 

co" 

co' 

^ 

V 

o> 

^ 

o 

CO 

o 

K 

cm" 

«o" 

1— 

^ 

in 

o 

o> 

to 

in 

00 

cm" 

cm" 

CO 

o 

oo 

N 

in 

in 

V 

co' 

^ 

o> 

o 

s 

v 

co" 

t 

CO 

CO 

» 

V 

V 

cm" 

o 

V 

f^ 

CO 

o 

r>. 

in" 

in" 

(O 

o 

^" 

5  w 


CD  _ 

•8  d  2 

O  X  O 

Q.  O  H 


OD         _ 

•0  6  2 
a  O  H 


o        - 
•8  d  2 

Q.  O  t- 


m      _ 
•8  d  2 

Q.  O  I- 


< 

cc 

a. 

O      r 

I    I 

<         V) 

2      8 
o 


10 

"5 

a. 

m 

^        CC 


S 


< 
oc 

UJ 

a. 
o 


to 

■& 

o 
_l 

CO 

< 
z 


i  & 

5  o 

CO  c 

8  S 

3  :s 

Si  I 


m      _ 
•8  d  2 

Q.  o  I- 


cvl 


m  _ 

•8  d  2 

o  X-  o 

Q.  O  I- 


V 

CO 

CO 

CM 

to 

00 

o>" 

V 

r^ 

CM 

^ 

"J- 

CM 

5 

s 

en 

o" 

to 

CM 

^ 

o> 

CO 

N 

CO 

^ 

N 

in 
to 

s 

^ 

« 

E 
o 

3 
U 

o 


m 

CO 


•o 


S 
u 

& 

CO 

■o 
c 
ca 

S 

3 

t3 

3 


CD 

3 


C 
CB 
C 
O 

ts 

« 
5 

a 

c 
c 
c 
« 

Q. 


c 
o 


3 

< 


o 

ts 


o 

9 


o 

t- 


c 

0) 


in 

c 
o 

c 

01 

E 
« 

IS 

c 

CD 

S 

=  £i 

55  2 

Q   o 

CO   = 

<  CO 

C    — 

IS    c 

li 
M 

.2    c 

C     3 

lo 

<  c 
in    Q> 

«   E 

to  .5> 
=   o 


c 
cs 

c 
« 
E 
o 
o> 
to 
c 
a 
E 

cs 

c 
o 


& 


o 
at 

c 


>> 
o 
c 
o 

< 


c 
cs 

a. 

10 
cs 

a- 
> 


5-  »  .2 
■6  T3    S 


^  T3 
ts  C 
O    to 

SI 

CO     E 

10   cs 

■5>  £ 
o   I 

z  o 
E  3 


S.^ 


'in    O 
2    C 

.11 
<S     to 

tr  < 
;:       53 


a 

X 

O  in 

—  c 

■a  o 

£  C 

»  § 

10  •- 

SB 

•I  E 

^  5, 

Li,  W 


OPS-38 


53 


a.  a 


covKCMiooroocoin 
V  o>  oq  u>  V,  p>  >-_  o  v_  «o 
o"  in  in        CO  00  <o  cJ  »-"  cj 


o 

8 

CO 


g 

Q 

2 

in 

Z 
o 

«> 

CO 

O 

a> 

o 

o 

in 

o  o 

eo  o 

o 

^ 

i 

to 

CM 

cm" 

CO 

00 

in 

O 

< 

CO 

Q. 

CO    M 

< 

£L 

^  E 

z 

CO 

Q. 

Q. 
3 

STOC 
Syste 
00) 

S 

CO 

« 

00 

CM 

in 

in 

CO   o 

in  in 

ENTER : 

jorNAS 

($0 

1 

T- 

t 

CO 
0> 

in 

s 

in 

CO 
co" 

S 

K 

(0  a> 

o  in 
CO  to 

-^  cm' 

cm" 
<o 

(0 

o  5 

CO 

«2 

< 

o 

z 

^ 

^ 

1 

eg 

CO 

o 

00 

s 

e> 

CM 

in  m 

CO   o 

V 

0> 

CO 

o> 

<o 

00 

CM    CO 

CO  o> 

2 

i 

o 

CM 
(0 

in 

in 
co" 

(O  cm' 

CO  r», 
•-'  cm' 

00 

s 

£ 

§ 

cc 

Q. 

k 

S 

e 

e 
Is 

■O    a, 

CO 

s 

1 

1 

s 

1 

> 

O     0} 
CO     « 

i 

UJ 

-1 

c 

1 

1 

1 

5 

3   es 
o"  a. 
LU    9 

n-Cat 

CO 

Id 

a. 

< 

>. 

3 

o 

cd 

c 

OS 

S    .S 

o  5 

O 

O 

z 

CO 

< 

o 

(E 

UJ 

z 

H    0- 

z  O 

1= 

OPS-39 


54 


n 


2  S  se 

h*    w   C\J 


n   Q   9>   (O   o 


C\J   ^   oj  m  o 
rg  o  p  « 
r«.  CNj  c3 


00  m  o 


(D   <D   «    •-    O 


S22 


St 


St 


3  S 


<ii 


z 
o 

ii 

?  = 

i 

i§ 

lU   CO 

Sb  < 
O  Z 


O 
i 

o 


z 


CO  L 


•-  «  ui  o  o 
CO   pj 


cvj  ca  ^  o  o 
w  •-  oj  »« 
h-  n  CM 


•-    «    >-    CO   CO 
CM    *-    r^    CD    CM 


CSJ    CM 


£$ 


« 


o  p  m  <p  o 

O)    W     ^    O     r- 

co  ^  «o  *- 


S    O   eg    CO   CO 
CO   O)   oi   o>   •- 

00    CO    OtI 


2SS 


f^  in  CM  o  o 


^  »-  CD  r^ 


^  S  S  £ 

o  CO  eg 


^  « 


» 


n  £  >; 
u  "  £ 
a  c  ^ 

f  »i 

■5S  ?  I  -  I 

u   c:   ^  JS    K 

<   Q.   CO   Q.   UJ 


5t 


u)   o  S 

■^  s;  5 

to   2  = 

«  =  a 

►!  n  <  K 

o  S 


*   *i 


■^ 


c   o 
2   E 


c    —    ^ 
(0  O  O 


2^2 


?  = 


S  8 


^  I  ^ 

i:   JS    5 

CO   Cl   UJ 


o  2 

UJ   UJ 


(C 


* 


o   E 

<   Q. 


V) 

o 

c 

JC 

_o 

» 

3 

? 

£ 

g 

;^ 

_N 

•D 

< 

t 

^ 

C 

o 

i 

o 

K 

* 

o 

o 

T3 

C 

i 

i 

nj 

o 

O 

re 

CB 

1 

5 

c 

? 
^ 

c 
c 

a: 

3 

;2 

iJ    in 

§ 

i 

CO   < 

o 

<   a 

u 

Z    ' 

c 

li 

I 

•t    J 

c 

If 
c    Vi 

1 

Cfl 

c    <J 

o 

1 

1 

3 

CO 

o 

s  1 

a> 

C 

2  e 

o 

^  1 

c 

•^ 

E 

"ft  ? 
»  CO  o  P  « 
5  5  =  li-   - 


1  5 


re  < 
<«  Z 

t  ? 
L.    re 

tl 

«  < 

11 

CM     5 
§1 


•K    «_     O 

■5  °  2 
c  2  g- 
5  g  I 

c    n    u 

«    ^    2 

?  S  z 

::s  E 

§  "  s 

lib! 


S?   E 


1^1 
o  52  c 

^   -  S  "  y 


o 

z 


OPS-40 


55 


ss 


e 
n 


If  5     ? 


S     t 


2 

Q 

P 

< 

E 

Q. 

o 

n 

cc 

Q 

a. 

a 

& 

3 

< 

M 

CO 

z 

8 

o 

1 

Ul 

OT 

a 

< 

O 

Z 

2 
u 

s 

I 


■ 

i 

8 


I* 

Is 
:: 

IS 


St 

I  s 

•  2. 

•  S 


Q 

E 
S 

I 

2 

3 

tn 


t^ 


<  H 


< 
Z 

* 


•       a.       • 

S3? 
S      (A       • 


?    2     5 

w       <        o 
a.      z      t- 


OPS-41 


56 


o 
r> 
in 


< 

^ 

oc 

OL 

«« 

o 

Q 

cc 

Q 

a. 

a 

a. 

3 

< 

v> 

(0 

z 

o 

« 

< 

o 
-I 

UJ 

(A 

Q. 

< 

o 

z 

c 


n 


o 


c 
c 
n 
ui 

Iz 


Q. 

t: 

(D 
CO 
■ 

-  « 

e 


e 


IS 


C  0) 

—  -D 

C  (B 

»  C 

a  « 

•"  c 
0)   o 

%\ 

I! 

o  c 

II 


.    3 

2S 


S  > 


> 


? 


51 

la 

a  = 

c  c  ^ 

«  c  > 

E  ■  o 

0)  «  c 

35  = 


? 


tl 


\L  2.      > 

a  0) 
1  E 
If        « 

CO    3 


8g 

•a  <* 
1? 


^  o 

=  s 

;§ 


*■  o 

o  s  . 

o  o  n 

o   3  o> 

00  «  '- 

n  OC  >. 

oS£ 

•  ^  JS 

"PS 

'  o  - 

"  o>  > 

at  >  at 

0)  =  — 

"O  3  e 

3   o  £ 

IS  s 

«  2  «> 

3    ** 

c  a> 

o  o> 


? 


>.•!«» 

1  S^ 
£•  c  " 

S  •  S 

■  «  — 
^  a>  o 
c  at  o 

■  ^  o 

Its 

£  E  g 
3  «  £ 

*-  «  c 

•1  ■  Q> 
w  0)  0) 
«    Ol-Q 

2  f    » 

2  *  > 

O  0)  "^ 
K    ■    8) 

n  -  2 

lll 

5  a  e 
o  g.| 

•»  a    . 

2  =  'f 

2  —  o> 

o  01  a> 

C  £  '- 

S,ot 
a  c  c 
S  o  ~ 
>.r  o 
£  CL  a 

<B  at  = 
c    ><  «, 

•c  c 

2    O    O 


01 

a. 


o     . 

I  s 

CQ    0) 

o  » 
o>£ 
£  o 

a  c 

■D    • 

£  « 

2  a 

3  'C 

a  a 
»  E 

"  -n 
^1 

0)  a 
c  « 

e«:2 

a  a 

C  Q. 

O  3 

S  « 

a 
II 

»  °- 

o  ? 


£2 

•-  o 

2  c 

a  o 

o  = 

-I 

O  £ 

•»   O 

O)  c 

=  5 

5| 
2  o 
.  a- 


o 
o 
o 


c 
a 

0> 

lU 

t 


o 
o 
o 


c 


a 
c 
o 


2  o 


I 

o>  £ 

o  < 

o  . 

—  o 
a  o 

&  » 

—  <o 


i 


t       " 


(O 
ID 


a 

3 
01 

u. 

S  *: 

c  a 

l« 
JP  o 
i£ 
a  " 

I* 


**.  o> 
o  A 
o  _ 

i! 

o  c 


0)   *» 


o  o 

i  S. 

-  £ 
a  > 
^  a 
m  a 
C  C 
E  s 

T>    3 

^  0) 
0)    k 


C    0) 

o>  o. 

>     K 

0  0> 
a.  0) 

1  = 


E 


SI 

a 


£  S 

"D  c  n 
c  o  o> 
a  ;s  ~ 
_  O  01 
o  3  a 


=  S        i» 
0>  UJ 


O     M     O 


§•» 


0) 

a 

a 
o> 

u 

0) 

Q 

E 
a 

g 


n  £ 

«2 

=    0) 


» 
O 

CO  <    „ 

Sz  ^ 

N    „£ 

Z  £  •» 
"    -^ 

■D   C^  ?. 

°  So. 
a  a. 
>  o*  ■ 


a 

c 
c 
<o 


a 
o 
o 
a 


a 

> 
a 


c 
a 


a 

> 


a 

c 
E 


c 
a 


a 

a 

c 
o 

3 

•a 
a 

C 

N 


a 


o 
o 
o 

s| 

J.     « 

o  a 
n  E 


^'1 

>    (B 


o  " 
a  a 

UI  c 

^» 
0.  a 


-  >>  0) 

S  C^  a 

X  "  A 

UJ  5  a 

>.  A  > 

a  0)  a 

Q.  u.  £ 


II 

a;  « 
•o  c 

<  o 


OPS-42 


57 


6 
»  o 

o  •  E  — 
Q.S  S  80- 


1 


o.   If  "5  -J   c 


o 


0 

p 

< 

s 

& 

c 

c 

Q 

a. 

G 

n. 

3 

< 

(A 

en 

z 

•> 

0 

M 

< 
cc 

1 

111 

M 

a. 

< 

0 

Z 

I   Instill 

»  «  "  o  «  S  o 
£  •  o  »  •-  »  0 

it|§lN 

° .■    5  £    O.  »    Q. 

•5  .si  5  Is  E 

2  S  •o  *  ■«  *  E 
v  >  at  —  ^  >  a 

n  £  =  -*  w  »  2 
o>  a>  c  tf  o  •£  & 
*  ■»  o  tf  "*■  **  «» 

>»  "  U-    «    o    « 

1  °2  2  8 •$ 

O  ^  o»  •-   "  <  Z 

o"  •  c  f^  -^  £  c 
-    -:  „  » 

stLf  lis: 

i  »  ^   >.  >-E   o 

«  •  ■  u  c  c  « 
f  ^  a  c  <B  ii  • 


OPS-43 


58 


c 


(0 


m  CO 
o  CO 
o        •- 


=•        _l 


00 

If] 


;=l 


O 
O 

o 
CO 

HI 

o 

cc 

r> 
o 

V) 

HI 

cc 

DC 


o 

o 


E  a 


00  >- 

00         o> 


(0 

cc 

1- 

Ul 

o 

X 

UJ 

s 

2 

o 

K 

V 

in 

00 

s 

in 

(O 

i 

eg 

eg 

■* 

s 

in 

CO 

in 

eg 

o 
in 
in 


o 

CO 


o 

00 


CO 


eg 


in 
ej 
<o 
o 


0) 


K: 


< 

K 
O 
< 
eg 


HI 

> 

-J 

< 
a. 

C3 

O 

DC 
Q. 
m 
o> 


t        t 


< 

z 

S  Q 

Q  f= 

I-   UJ 
Ij   CO 

•*  z 

-J  o:  ,/« 

ai  p  O 

-•  o  5 

UJ  X  < 


CO 

o 

o 

3 

CC 

< 

O 

z 

UJ 

cc 

O 

z 

tn 

< 

oc 

c 

o 

o 

52 

o 

Q 

DC 

Q. 

& 


OPS-45 


59 


i  ca: 


•D         S 


mm 

s 

I 


> 
«  — 

n  n 

St 

II 
It 


s 


m 
E 


It       I 


z 

CO 

o 

o 

5 

c 

u 

a. 
O 

c 

a 

C 

a. 

K 

< 

^ 

o 

2 

9 

o 

o 

c 

< 

s 

c 

lU 

c 

a. 

■ 

O 

a 

S  N 

•  T 
11 

Is 

S  o 
E  «»• 

S  o. 

5Lt 


c  5 


10 


e 
o 
u 


>• 

M 
O 

O 

u 

u 

£ 
.8 


E 


o. 
t 

p» 

r- 
n 


Ol 


OS 

•  ^ 


i^        o 


u 

c 

3 

z 


S 


5 


=    .  o 


1^1 


t^      s  o  t  a  -  s 


=  < 


5  c 


li? 


s 

at 
o 


t 

s 

0.* 

t 


o 
10 


a> 


c 
i 


•  *  3 
i   o  •"  -S 

°-a  •£ 
$  o  ^  • 

|sl? 

ff  •  2 
•  c  .c  -; 

o  p  £  « 
£  "  S -H 


•J 

■c  S 


uj  £  O 


OPS-46 


60 


•o  ^  ai 

ill 

£  "  - 

S  o  « 
c  o  u 

^    -  = 

"if 


o»    g    « 

S  c  » 


«?    m    Mt 


o  _-  J;  fc 


■2  c  o 

«  s°- 

>  2  -o 
«  a  c 

m 

£  •>  = 
■  «  E 

is 


?  a>  a 

act 
o  «  o 

_    Ol  « 
«  "O    > 

Q-r  2 
«  o  » 

»    3  U. 

2  c/)  0) 

u   


.9  TJ 

—  c 


e 
§ 


3     1 


111 

t: 

3 


_  S  « 

=  1» 

«  •>  c 

°-  o  J2 
»  S  E 

IsS 

_  ■  0> 

•  >i 

it*  •  ^ 
f  -Q  >- 
£   3  o 


<5 


o  • 


E 

e 

•* 

•> 

> 

2 

M 

Q 

O 

b 

^ 

1 

EC 

o 

Q. 

o 

EC 

1 

S 

fl 

H 

^ 

^ 

O 

(0 

z 

s 

o 

c 

F 

< 

DC 
UJ 

^ 

a. 

a 

O 

Z 

C     «     £ 

ill 


it.       «  ^  a 


III 

E  5  fe 
0-5  « 
a  o  J' 

•e  'T  o 

"II 
a  ^  o 

u  A  a 

O  .b    o 

E  •-  2 

u  a  » 

o>  »  r 

a  u  a 

E  S^ 
III 
2og 
2,^5 


o 

1 

5 


c 
o 


Q 


e  2  J! 

£  a  -o 

•*  Q. 

•>  .    t 

£  a  a 

§  I  E 

cat) 

O  a  > 

o  y  o 

>•  D.  9- 

=  • 

S  a  o 

a  c  = 

a  £  S 


■OS" 
'  S  ac 

'is 


I       f?l 


c   a  a 

™"  5 

a  *  £ 
u  a  ~ 

§ll| 

8"a£  5 
lb  «  a  U 


U 

■o 
c 
a 
a 
a 
> 

a 
c 
o 


_c 
a 

•D 
C 


< 


1 


a 
b 

3 
U 

a 
E 

Q. 
3 

z 

•o 

C 

a 

a 
a 


(A 

< 


O 

a 
u 

c 
a 
e 
a 


5 
c 
o 
u 

1 

a 
a 
3 


o 
o 
o 
rj 


CM   111 

ot 
a  A 

2.  r 
£  a. 

5l 


a  ^i. 

£  £• 

r  2 
o  c 
Q,  e 

=  1 

a 

1^ 

£  u- 

s| 

a  ■" 

o  a 

—  ■o 
a  3 

Si 
li 

a  c 
a  a 

.O  3 
Q   " 

o  c 


a  £ 
^  u 

11 


U    4> 

II 

i!  3 

!§ 

a  Q 
c  a 

I  S 
12 

il 

5  a 


S  o 
a  s 
a- * 


? 


?f 

a  c 

Ss 
ZZ- 

Z  a 

o  o 
o  a 

o  S 

si 


a  a 

U  3. 

•£«» 

c  < 

<  z 


OPS-47 


61 


f 
z 
S 


o 

c 

s 


5 


I 

o 

I 


|-2| 

Q.M  S 
lU   •  < 


jit  ^  ^  ;/i  ifi 

N  «  lo  lo  in 

Ok  Ok  A  Ok  Qk 

Ok  Ok  Ok  Ok  Ok 


I" 

3    ■ 


cs  n  «  a  •- 

f»  «M  rt  9  o 

K  "^  «0  Ok^  M 

(D  O  CO  QD  Ok 

N  CH  CM   CM  N 


M 

1 

O 

u 


o 

£ 

Ok 

o 

c 
a. 
a. 
< 


o 

p 

a 
O 

OPS-48 


a    8 
1    1 


8s 
ff  >- 


»-  N  P>  V 
O  A  Ok  Ok 
Ok  Ok  A  Ok 


3 


S  g 

Ir 

o  a 

s  « 
S  S 
"S  » 

li 
II 

Ok  « 

c  • 
•  e 


li 
fl 

— « 
"I 

•  £ 
u  ■ 

E  • 

•  £ 
Ho 


??      I 


!l 

0  • 

S   ■  (A 
•   ^$ 

1  •    E 

o  eS 

O    O    • 

|85 


I'' 

5  •  o 
•1^ 

S    O  A 

Sis 

I?? 

Fas 


•o  •o 

c  c 

c  a 

F)  M 

Ok  Qk 

Ok  s 

Ok 

'O  c 

m  V 

"  M 

«  0) 


§1 
&& 

i? 

u  E  C 
=  UJ  o 

•  •  g. 
?  2  ® 

li? 

•o  " 

l"f 

eSLS 

o  k  E 
u  fi.  o 

•  ft 

£  >  1 
6  p| 

<•-   *2    U 

a    C    fli 

9  -  c 
o  ?S 

ill 

E  •  c 
a  •>  o 

Si  fe 

c    O  'O 
w   c   c 

•  •-    3 

•S  I  & 

=  s! 

V  «  E 
•HS- 


62 


E 

a 

m 

z 

C/J 

o 

"o 

(- 

< 

c 

o 
O 

O 

u 

a. 

c 

a. 

5 

a. 
< 

t^ 

CO 

o 

2 

a> 

O 

u 

c 

1- 

< 

a 

UJ 

c 

Q. 

m 

o 

2 

a 
o 

z 


z 

UJ 

S 
X 


cc 
O 


O 

< 
S 

3 


o 
o 

S 

z 

> 

111 

LU 
O 

> 

UJ 

o 

</i 

« 

o 

S 

2 

5 

2 

o 

o 

u 

M 

u. 

o 
o 

a 

z 

> 

UJ 

t-^ 

UJ 

z 

o 

o 

5 

o 

cc 

m 

OJ 

Q 

en 

to 

CO 

C3 

S 

z 

z 

o 

o 

o 

CO 

u. 

o 
o 

i 

z 

> 

u 

z 
o 

UJ 

i 

LU 

o 

CO 

cA 

CO 

o 

s 

2 

s 

z 

o 

o 

o 

CO 

o   o   o   o 


o   o   o   o 


in    o    o    o    o    cy 


O     O     O     <M     O 


o  o   o   o 


o   o    o   o 


o   o   o   o   —   o 


O     (D     O     »-     O     — 


o    o   o   o   o    o 


V    cj    O    rj    cy    lo 


h-     CD     CO     fO     (D 

•-    evj    --    C7)    *- 
rvj    n    <o    <- 


o   o   o   o   o  o 


o   o   o   o 


•-    o   o   o 


o   o   o   o   o   o 


•-    •-    o   o    o   o 


m   o   P)   CD 


n    CO    o    o 
cj    »-    r«- 


O    CO    OJ    Cii    o    o 


cy    m    eg    n    o)    o 


'  s 


<n 

UI 

CJ 

CO 

5 

UJ 

C/} 

UJ 

UJ 

UJ 
CO 

cc 

Ui 

z 

t 

_J 

o 

CO 

o 

i 

-J 

a 

UJ 

< 

o 
cc 

s 
s 

o 

n 

ii 

u. 

>— 

o 

UJ 

1 

Q 

o 

o 

(C 

Q 

o 

z 
3 

UI 

1- 

^ 

^ 

o  cc 

oc 

t- 

i 

^8 

UJ 

1- 
z 

»- 

o: 
< 

UJ 

(O 
UJ 

UI 

o 
o 

UJ 

cc 

< 

z 

s 

3 

3 

^s 

z 

g 

oc 

CD 

5 

z 

cc 

?  ^ 

o 

cc 

UJ 

UJ 

< 

<  < 

(J 

1- 

o 

UJ 


z 
o 
z 
o 
o 

S: 

t. 
-I 
o 


O  5 


(o  ^  £ 

oc  S  I- 

Ul  UI  z 

g  Q.  O 

O  O  o 

^55 

iT  u.  u. 


2  i  o 
o  £  " 

g§S^ 

I  s< 

"^    D    ^ 
°    S    2 

UI  ir  ^ 

»-    _j    2 
5   =i  OC 

£    3    UJ 


3 

o 

CO   z  5 

UJ  O  o 

£  "^  5 

J    O  II 

n  UJ  UJ 

•f    UI  -3 


OC    _i 
UJ    < 

2i 

a.  a: 

UJ    UJ 

z  z 

_l   -J 

CO    CO 

z  z 

O  O 


n  cc 
O  O 


<  < 


ss 


OPS-49 


63 


o 
o 

s 

z 

> 

m 

z 
o 
o 

U5 

UJ 

Q 
S 

UJ 

Q 

CO 

z 

2 

o 

c 

o 

en 

o 

s 

z 

> 

UJ 

t- 

UJ 

O 

o 

> 

<J 

tr 

« 

UJ 

o 

y) 

tn 

CO 

O 

2 

z 

S 

z 

o 

0 

o 

to 

u. 

o 
o 

cc 

s 

z 

> 

UJ 

z 
o 

UJ 

i 

UJ 

o 

(O 

(0 

CO 

o 

£ 

z 

Z 

z 

O 

o 

o 

CO 

^_ 

UJ 

a> 

>. 

L 

a 

nooooooo         o 


n   evj   fo.    *-    in   N-    in 

V    K    n   (b   r)   m 

h>    in    (5    o    ro 


ooooooooooo 


h-     eg    o    O    O 


en  CNJ    (D  K 


0)0000000  o 


^  in    —    ■■-  eg    in  »- 

—  r>  eg    to  h- 


ooooorgt^  o 


ooc\jcgt>joegin 


Kcnoieoojfvr^in 

*-  c»)    •-    K    in    •-    m 

N-    V    <D    o    m 


ooooooooooo 


•-negoO'-eooor^v 


(D    ^     (£>    o    m 


in   o   (*]   eg 


in    «-    rv    oj    o    o    CO 


OJ     <D  K 


CM    CD    o    o    ro    o    h^ 


lnlnQ^^fno)GDtOK^>co 

Sinin--  rocijininov 

mo  to   n    (D   o   (o 


I 


X 


9 

< 
o 
z 
□ 

z 


2  S 

Q.      UJ 

O   >- 


5        3 


D 

z 
< 
z 

Q 

< 

o 

I 

z 


S    Z 


o  s 

Z    3 


o 

<    D    £    § 


<  UJ 

5  ? 

O  9 

a:  z 

2  O 


I    e 

< 
z  z 

S  I 
o^ 

Q    0. 

i< 

o  < 
u.   3 


3 

o 

UJ 

< 

z 

UJ  O 

^  t 
z  < 

Si 


< 

o 


OPS-50 


A7_4'^Q   O   -    93    -    3 


64 


V    r>    <M 


m 


..^        at 


s 


E 

I 


S 
a 
o 


lu 

o 

3 


(E 

^ 

CO 

Q 

CO 

< 

^ 

• 

a 

m 

c 

T3 

i! 

S 

? 

c 

a 

i 

^ 

• 

3 

i 

£ 

2 

3 

c 

c 

CO 

c 
o 

a 

a. 

^ 

b. 

5 

5 

OPS-51 


65 


T3 
01 

C 

ItH 

0 

0)        TJ 

■p 

s     i 

•H                  0)      > 

o  u      -p  Ul 

c 

r-t            0) 

10 

C                          .Q           rH 

r-{ 

O                    10   0)   3 

ft 

•H             4J   C  £  T3 

^              C   01  -P   0) 

•H  0  a)  to  E  "O 

li-i  <i-i  -P   >i  0)   c 
*4-i        3  (A  -P  to 

0)  4J 

0)   rH     (0     0) 

(0         -  0)            .c 
U         C   E  £   C   U 
0   C   0   3   0   CT  W 

0)   0)   O         Ul 

T3    ^1    Ul    >i     - 
•O  -H          -H    Ul    Ul 

C   >   C  i^        •-t 

0  10        c 
c  u  Ul 

rH     0  -H    ^1  -H  -H 

■H  ij  4J  s:  •-!  0) 

(0  -H  01  r~ 

0)  -P   U   Ul   3   10   )H 

4J  4J  -H  (N  "O 

£   U    0)    C               10 

(0   0   0)  P   ^   <0 
U             (0  c 

Ul   3  -P         C 

•H    (0  -H      -  3 

4J  Q)  u  >-<  in  o 

U  -H        TJ  +J   w 

0)  ft  "O  C  TJ  •'^ 
vw         C  -H   (0   E 
(0  T3   10         ^1   W 

in    f-           IT*          a 

W   C  rH   V)   0 

Ul    0  -H    E    >H 

0)  -H  "O    C  -H         01 
C  T3        -H   10   V)  -H 

(0  Vj  O  01  tr 

•H        £             T3  -P 

0)   10  V  \ 

<*H  "0  -P    D^  pl-H  -H 

the  ! 
art  ai 
rting 
ionint 
lance 
ink  ti 

4J    10  <H    Ul    ;h 

fl)    C  -H    C     C     (0  rH 
TJ    10    3  -H  -H         -H 

(0 

e 

V 

(0 
>i 

m 

tJ>T3   3   W   10 

•H    C    0) 

rH  10  c  n>u 

T3    -P  rH     U 

E   V   Ul   C  £   <0   10 
0)   O  -P   <0   D^  3  "*H 

ensure 
:ie  airpt 
3,  depai 
commiss 
surveil 
tions  1 

for  f 

ical 

,  82 

ervin 

cente 

ets. 

syst 
istan 

pilo 
and  1 
of  li 
h  vis 
such 

-H 

CPt     Ul           r-\ 

Ul   0  0>  .Q   0)  -P 

W  TJ   0)              (y 
•H         T3  r    >.  3  rH 

E  <P   C              10 
0)        -H   U  V   U 

0)  ^  m   0  -P   3 

£    0)  -H    U  -P    0  0\ 

§ 

•H    0   -H           0    O 

4J     >>     (0     0)     ^J    rH 

4J  ^-t    >    O    U  -H 

*j  u      u  e 

•H   O   0  -H  £ 

,^ 

0}    O  -H  *M    0    C 

•H   0  >•   0)   0)   Ul 

C  4J    P    M    »H  4J      > 

fm^ 

>i        U         ft  3 

rH   0)  b  £    U    C 

•H  -H    ft  ft  ro         T 

0 

Ul   >i  ^  TJ   Vj   E 

•H   V           -P            O 

Ul          ft  >    >t<T> 

<4-l 

4J   10   «)  -H   E 

tn  'H       c  (0  0 

O   0)   C   (0  t~  -H 
10    E  M    01  <H  4J 

VI   0   VI   10         10  o< 

01     ftTJ            10     3    rH 

jB 
4J 

•H  C  <M  c        o 

£  -H    0    (0  <N 

iM              3         <0 
<tH                   <•  U 

-H          -H    Ol          C 

4J   0)   10   C   0)   3  >< 

4J     (J           rH            0 

Ul   0     •  -D   Ul  -rH 

•H    C          -H    ^1    >H   U. 

•H    C    ft     --H 

0)         VI   01   ^   C 

rH  -H     Dl  P     (0 

)h 

C    >     0            Ul   "O 

•a   C  T5  -P   0)   3 

•H   E   C   3         (DC 
U   C  -H  T3   0)   >  H 

0 

•H          -H     01     E    <0 

3   O  -H   (0  T3   E 

<t-i 

01   ^     U    01    V4 

Ul  4->    10   10  -P 

rH  -H   (0   E   C   E 
U  4J         O  -H   0 

(0   0)  T3         ti  -H 

OH   V     C  -P     01   -P 

>, 

0)   10   Vi         Ul  rj 

C   (0   C  4J  >«   U 

0)   10   C  £   U     • 

u 

-H  -H    10    U    >i 

•H   C   0   3 

C  T3  rH    0)  4>   «   >1 

(0 

4J  TJ   ft  0)   Ul     > 

■H  -H   (0   C   0) 

0              E              <0 

0) 

■H   0)   0)  -H         Ul 

E   E  -P         0  -P 

•H   O   01   C     '  0)   3 

Ul 

rH     i     VI   -P  -P     U 

0)  0)  <0  r*  -H  O 

4J  -P  £   D'C  .C   C 

0) 

•HE         -H    C    0) 

+J   W   D^rH  *J    E 

(0        E-i  -H   0  4J   3 

4J 

o 

U  -H    0)  >H    0)  4J 

Ul  Ul  •H        0  0) 

D>  VI        i-i  •■■<         U 

n 

0) 

10          IH  -H    E    10 

>,-H    >           0)    Vl 

■H  +J         (0  -P  £ 

> 

c 

(fa   01   3   U   ft  0) 

W  TJ   10   ••   Vj 

>   O     •        -H  +J  TJ 

CO 

£   Ul   10  -H   ft 

C   E-H  Ol 

10  rH   VI  -O  TJ  -H   C 

0) 

+J   C  t-i   3   0) 
0)         &  U 

0)    «       0)  -o 

2  -H   C   C  T3   3   10 

iH 

Sh 

£   W  "P  -P        TJ 

ft  0   10   10 

0 

<0 

Ul 

C        3  0) 

Eh   c   O   Ul  fvj   C 

•H              4J  £ 

^ 

0) 

•H    0    0)          .^ 

O           >1<H    (0 

..   0)  -P     -  C   U  -P 

4J 

n 

u 

■P  c  c  c 

•H  D»  m 

Ul 

rH    10    0)   M    10    10 

c 

0) 

-H 

tJl               0  -H 

..  4J    C            »     « 

T3 

£  4J    0         4J    ft 

0 

o 

^ 

C     Ul    >X>  -H  rH 

Ul 

(0  -H    Ul    M    VI 

•H 

10  VI  c      c 

5E 

Cj 

-H 

-H    01   CO  ^•l 

0) 

U   Ij  -H   U   0) 

< 

C         (0     •   0  J3 

O 

H 1 

t, 

0) 

V   U         U   VI 

-H 

•H  0  x;  10  -H 

0)  T3  T3   M   U   0 

o 

w 

(0  -H     -  0)  c 

■p 

C  +J  -P  TJ  -P 

O 

C-H   C         10 

M 

•H 

9> 

^   f>  ■*  +J   0 

0)    M  0\    0)  -H 

• 

•H 

3  -H           (0  -H 

c 

TJ   3   3   0  rH   0 

U-l 

10 

■o 

10 

rH 

E     C     C    k  rH 

■H 

C   O   D^-H   (0   P 

■w 

c 

ft  0)  (^  T3  -P  .« 

•H 

E    0  -H          -H 

T3 

10   P        -P   3   Q. 

Ok 

(0 

"O 

10 

O    Ul   rH           10 

c 

u 

O  E        ti  0 

C 

CJ>  rH  -H    Ul    ft 

• 

(^ 

c 

V  u 

•H 

10 

U         C7>  0)   10 

3 

M         (0  T3  -H   (0 

D< 

o 

Eh 

10 

•-{ 

4J  rH   X     0  -H 

rH 

u. 

•O   C  £  <P 

>,  E  O  C  > 

c 

o 

<u   O  U.   (0   C 

T3   C-H  +J 

(0   0  -H   O         01 

•H 

<i-l 

(0 

u 

(0   )h        Uh   3 

10 

0) 

C   (0   C   10   M 

TJ 

3   P  4J   U   0)  £ 
in  OH  p        >  4J 

c 

0) 

0 

0) 

4J 

V4  -P   C   M   E 

V 

u 

3         0   0)   C 

C 

0 

< 

•rH 

c 

U   C  M   3   E 

10 

■H 

O     «-H   3   0 

10 

•H         0)   V)   10 

-H 

0) 

V 

o 

^   O         Ul   0 

T3 

t 

M   C   M        -H 

(0   C   >   0)  £   0 

VI 

w 

o 

•H 

o 

•HO              U 

\ 

a>  o  Ul  c  -P 

c 

O         rH         4J 

Ul 

§ 

c 

rH 

10          •  -P 

VI 

0) 

\.H  -H    O    (0 

0 

rH  -H     -30 

•H 

to 

•H 

rH 

£  V   ^   0 

1 

w 

0)  -P   E  -H  0 

■H 

(0  4J   0)  «  -P  -P 

E 

>— 1 

c 

o 

10 

<w    U  HH    0  -H 

01 

♦J   10   E  -P  -H 

■p 

ft  10   O             "w 

c 

0) 
4J 

<t-l 

c 

0  (0  (0  a-o  "0 
o  u  t7  (0  0 

.p 

3   E  0  (0   C 
0  C  U  iJ  3 

10 
D 

•H   E   C  +J   W   « 

u  C  (0  r  +j  p 

0 
u 

c 

g 

3   ^j  O  -H  H 

E 

0 

^0        0)  E 

•H 

C   O  4J   CT>  O   U 

b: 

-H 

» 

0   ft  ^   10 

•H 

<u  M  C  E 

> 

•H  OH    VI  -H  rH     P 

p 

CL< 

10 

0) 

0) 

r-t     ft-H           O 

in 

rH 

C   C   O   0)   0 

10 

P     C  -H  rH  -H  -H 

0 

o 

s 

z 

H 

UH    10    (0   "I   fH 

VO 

b. 

0)  -H  HH    CJ>  U 

2 

ft-H  T3  (k    ft  <0 

ItH 

OPS-52 


66 


> 


0 

C 


c 
o 


gg 
n 


a 

•p 

(A 

> 


4J 

C 


o 
u 


T3 
0) 

O 
CO 

w 
« 


n 

c 
o 


u 
o 


z 

s 

o 

M 

o 

E- 

< 

<»- 

M 

<u 

K 

la 

& 

u 

O 

e^ 

« 

0. 

1^ 

a. 

0 

< 

0) 

w 

u 

z 

c 

o 

« 

M 

c 

E- 

tl> 

g 

c 

u 

•H 

0. 

<0 

o 

si 

T 

c 

o 

M 

4J 

0» 

'M 

D» 

o 

c 

C 

-H 

0) 

•H 

t. 

Q 

0) 

w 

2 

3 

•o 

c 


o 

•H 
>4 


E-" 


M 


O 
O 


O 


0) 

c 

10 
01 

rH 
O 

» 

0) 

z 


c 


n 

c 
o 

•H 
■P 
10 

u 
o 


0)         (N 
01        ^ 


0) 

o 

e 


c 
< 


ii    3 


<0 

m 


c 

10 


n      i-i      u-i 


M 

10 

•a 

10 

K 

9 

o 

c 

10 


10        ^ 
-H 

c 
u 
o 


3 


3 

w 
JJ 
o 

Q 
U 


^       -^       <| 


10 
S 


<0 


3 
O 

m 
m 


10 

c 

10 

•y 
c 
o 
s 


> 

CO 

Q) 
•P 
■P 

O 

•H 

10 


lO 

c 


u 


m 

c 
o 

•H 

*i 
a 
o 
o 


H 

0) 

■p 

10 
0) 
Q 
0) 
(X 

c 


4J 

10 


c 

3 

e 
o 


•o 

(0 


u 

10 

01      a. 

^  JkJ  >, 
10  O  0) 
AS  O  -I 

c  o  c 

10   O-H 

:<:  £  H 


o 

c 


0»  01 
U  *i 
3  3 
J3  10 
D>X 

C  C 

0)-H   01 

U)  C  Vj 
O  3  01 
O  X  H 


to 

c 

<0 


•H 

o 

■p 

a 

4J    C 

10 

•H    (0 

» 

O^ 

c 

U-H 

c 

4J  a 

•H 

0)  a 

s 

a  X 

•o 

c 


c 

10 


o 

la 

0) 

c 
c 


OPS-53 


67 


m 
c 
o 
•H 
•p 

10 

u 
o 


£ 

u 

W 

w 

CP 

(A 

c 

^-i^ 

■a 

•H 

•H 

•H 

(0 

CN 

•H 

<-l 

0) 

•-H 

01 

"*-" 

a 

0 

iH 

<7> 

0 

.-H 

10 

a 

10 

o 

c 

a 

V4 

Ul 

a 

(0 

Ul 

X 

18 

CP 

■H 

(0 

o 

3 

0) 

CT« 

4J 

(0   rH 

c 

0) 

•v 

c 

c 

10 

C 

o 

u 

10 

» 

Wl 

c 

c 

-H 

•  • 

£ 

10 

•H 

0) 

•H 

0) 

TJ 

u 

« 

•H 

•-I 

10 

10 

iH 

£  4J 

T3 

z 

c 

0 

u 

s 

^ 

c 

e 

■P 

o  w 

c 

< 

D' 

o 

•H 

•H 

o 

< 

l-l 

,, 

c 

ID 

,, 

DQ 

o 

•  • 

10 

•  • 

ffi 

•  • 

10 

u 

,, 

•  • 

U) 

•  • 

c 

•o 

c 

*J 

•  • 

10 

10 

10 

-H 

10 

<0 

c 

10 

o 

10 

o 

j2 

-H 

o 

c 

•H 

10 

•  • 

D» 

(0 

c 

U) 

CP 

c 

10 

(0 

•-I 

(1) 

•H 

0) 

10 

£ 

10 

u 

•H 

•H 

•H 

>, 

c 

£ 

c 

4J 

4J 

Li 

0 

rH 

•o 

3 

u 

'M 

O 

c 

c 

U 

ja 

0) 

rH 

c 

o 

(0 

10 

-H 

•H 

0 

o 

a> 

o 

M 

l-l 

•J 

s 

s: 

s 

s 

£ 

z 

2 

VO 

r^ 

CO 

Ol 

o 

fH 

(N 

o 

"J- 

ID 

VO 

'"^ 

^■^ 

^■^ 

^^ 

r-i 

f-H 

fH 

l-l 

fH 

fH 

iH 

c 
o 
■p 

c 

10  >i 

(A  O 
C  3  T3 
O  TJ  0) 
U   C  ^ 

j»;  10  o 

<  W  El 


O 


c 
o 
.  m 
t-i 
•O 

10 

s 


10 
-H 

c 
u 
o 


<0 

o 


X. 

c 


■U 

s 

9> 
a 
o 

iH 
0) 

c 
< 


o 

<M 


10 

o 


x: 
o 

c 

10 

u 

CD 

c 

•H 

u 
a 
CO 


Of 


u 

(A 


n 


fM 


V) 

c 
o 

•H 

.u 

(0 

u 
o 


in 


S         CO 

I 

0) 
~       T3 

fM  O 


•  0» 
•-I 
O  *i 
U  -P 
(0  10 
10   0) 

Of  CO 


c 
o 

c 

U 
10 

3 


e 

10 

c 

•H 

e 
u 


(0 
10 
10 


c 

10 

£ 
■P 

c 
o 
s 


> 

10 

o 


10 

c 
o 

N 
-H 


to  10 

0)         0)  £  A 

^  ^OCO  01  "t-iU 
•H  0)iOiOCJ>  "O  "i-iiO 
-HiiitT<Q)i-l<U-P-HODC0 
>   C   CCQ.-I-H4J   0)-H^ 

in  10  <       oiovcumio 

>tU  tT«rH  <l-l    (0     10  4J 

V4i4taccjc<t-ia)4J73C 

<030001000C(1)IO 
SOQi-liJSCOSOOOSCO 


c 
u 
o 

■M 


0) 

iH 

10 

•a 
u 

0) 

T3   10 
3  -P 


ig  o  £ 

tJ   (0   10 
10  <-t 

•  u  ^ 

4J    <0    10 
U<  CO  t> 


10 

o 


10 

•a 


u 
o 


OPS-54 


68 


c 

0 

•p 

(A 

^-. 

(U 

tM 

■-I 

^ 

«-« 

U 

(N 

(V 

(0 

>, 

^ 

a> 

£ 

-^  0)  O 

^ 

X 

(J 

<M  ^  -"^ 

^  x 

c 

0) 

3 

•^^  c 

•H 

rH 

0  M 

10 

-a 

■H  O 

•4J 

O  -P 

o 

» 

c 

•  • 

C  >  *J 
01   O   >iC 

C   <M 

ac 

^ 

a 

O 

(0 

u 

E 

10 

•H 

rH 

o 

c 

10  ^   0)  < 

J= 

0 

10 

o 

£ 

•P 

Q 

•H 

■H    U)  rH 

U  Z  X  K 

kl 

•-I 

rH    3  rH    C 

o 

« 

o 

<0    O     0     «J 

•• 

0. 

c 

u 

Q  X  O  W 

•  • 

C 

o 

n 

(0 

•^ 

+J 

u 

•H 

to 

■  ■ 

D< 

•  " 

c 

c 

c 

c 

£ 

01 

-H 

o 

o 

-^ 

*i 

(0 

D» 

o 

o> 

£ 

3 

X 

U 

0) 

0) 

u 

O 

01 

•H 

-w 

V4 

10 

CO 

H 

> 

s 

o 

3 

^^ 

^^ 

^^ 

,^ 

_^ 

^^ 

CM 

PI 

T 

in 

« 

r-- 

rj 

O) 

CM 

CM 

CM 

CM 

m  (0. 

10   0) 
0)   C   0)         CO 

a 
o 

u  CJ>  c 

3  c  o 
<  E-t 


rH    O  >  rH 

+J  rH 
(0    10 


10 

> 


'-CM 
CM  ^^ 

^   .  u 

on  p 

rH    3    >.  01 

A   U   C  0) 

<H   <0   10  £ 

<<H   ki  13  U 

3   >,^  O 

(Q  cn  <  K 


o 


c  a 

«   3 

rH  ^    C 

0)  E  O         « 

>    3  P         -H 
»  rH    >,  C 

rH  o  10       a 

O  CJ  Q         > 


u  o>  o 

3   U  C 

il  3  O 

01  il  T) 

■rH  a  -H 

U*l  > 

U-H  o 

«J-H  U 

X  o.  o. 


•o 

c 


o 


o 


>1 

01  9 

C  TJ 

c         o 

0) 


o 

CM 


5   -t 


<0 


c 
o 

— H 

•p 
« 
o 
o 


J3 

o 

u 

10 

T3 
01 

•p 

«] 

e 
o 

3 


01 
01 

<a 


>. 

10 
OQ 


0) 

>:  10      3  j«:     >; 

10  4J    10    E  -H  Jui  -H 

C0)-rH+JSlOCJ.i 

OCrHa)<04JC7'3 

ex:oia)rH(o-H>, 

e«3rH0)O£O 

uHxuMZu:<: 


0) 
10 

rH 

rH  E 

10  >  £ 
ty  C  D* 
10    O  -W   C 


(0 

o. 

S^-O  3 
0)  c  > 

rH    «    3 

CrH*JX£-W  >-n 
-rHJOr-H  CJJ  OrH 
A:O(0>-HOrHrH 

O  3  C   C   3   U   O-w 

sta  <<  ot<  o  o 


10 

n 

OS 


c 
c 


10 

•o 

10 

> 

0) 

z 


•ja    — 


OPS-55 


69 


£ 

Ij 

(M 

3 

10 

0)  w  a) 

0 

>, 

-•-I 

t-i      •—* 

3 

4-) 

0) 

■o 

*-H 

0 

1— 1   to  (-^ 

-H 

.-H 

c 

C 

••H  'H  -H 

. 

u 

4-> 

Ij 

(0 

cu 

£  a  X 

4-> 

0) 

•P    3 
(0  XI 

10 

(0 

c 

10 

in  E  0 

\>: 

X 

0) 

3 

0 

10   0)   c 

w  0 

10 

w  < 

u 

*H 

c 

Z  S  5^ 

(0   0 
^  i3 

>J 

w 

3 

< 

-H  XI 

+J 

•  • 

0 

M 

,, 

(0   3 

rH 

c 

u 

Q) 

Q  J 

(0 

o 

•w 

"* 

0) 

tn 
in 

0) 

C/3 

•p 

10 

in 

•• 

U) 

c 

-H 

u 
in 

•H 

0 

c 

10 

c 

(0 

Id 

£ 

£ 

^ 

•H 

■H 

f^ 

X 

(0 

Ifl 

u 

rH 

TJ 

Q) 

01 

4-> 

(0 

3 

rH 

c 

H 

H 

=) 

3 

H 

M 

M 

_^ 

^ , 

^^ 

^~. 

^-~ 

^» 

rH 

CM 

n 

TT 

in 

vo 

r- 

i-H 

iH 

rH 

r-l 

iH 

f-t 

r-i 

Ul 

c 

o 

H 

4-* 

(0 

o 

0 

>4 

10 
T3 
<D 

l-i 
0) 
£ 
•P 
10 
0) 
» 

c 
o 

•rt 
4J 
10 

u 

0> 

c 
w 
o 

X 

0) 

z 


E 
10 

C   0) 


UX2 
--1  O 


10 

e 

10 
X3 
10 


c 

3 

O 
JJ 

(U 
D^ 

O 
0) 
O 


Vt 
(0 

E 
10 

10 


0) 

.r-l    <U 
•H    U) 

>  in 

C   (0 

o  £ 

to   (0 

U  '^ 
10   10 


10 

•o 


u 
o 


10 
4J 

c 

10 

■p 

< 


U 

o 

0) 


V 
Ul 


o 

ffi 


o 

£ 
10 


73 

■a 

HI 

U 

)H 

>; 

0 

0 

10 

u 

0 

,-1 

10 

•o 

c 

c 

(0 

0 

0 

o 

u 

u 

(0 

u 

03 

c 

o 

(0 

o 

•  • 

u 

.. 

v 

10 

10 

u 

w 

.• 

•H 

-rH 

o 

c 

jC 

o 

10 

V) 

>■ 

-rH 

> 

a 

;^ 

X 

rH 

e 

u 

0) 

>< 

(0 

o 

s 

in 

c 

X 

>i 

3 

c 

3 

3 

0) 

0) 

(1) 

0) 

z 

0. 

Z 

z 

10 

o 

D 

•a 

04 


O 

3 
4J 

c 

0) 


\o 


to 
0)  u 

rH    C 
)H    10 

(0   0) 

X:   rH 

o  u 
o 

a:  3 

3S 


lO 

c 

10 


3 

o 
•J 


c 
o 

c 


10 

c 


o 
u 

(0 

o 

■P 

)H 
O 

z 


(0 

3 

.c 

U) 
(0 

z 


0) 

V4 

x: 
u 
a 

E 
10 

3 

0) 

z 


c 
o 

10  4J 

•H  in 

3   H 

rH     10 

o  x: 
u  o 


10 

c 


o 

10 

u 

x: 
•p 

3 
O 

w 


m 

c 
o 

-rl 
■P 
(0 

u 
o 


■p 

c 

0) 

E 
Q 


U 

0) 

C 


c 
o 

•rH 

o 

Q> 


to 

M 

C 
<0 
X) 

u 

■rH 

10 


10 

(0 
<0 


TJ 

C 

0)   0) 

CQ  rH 

rH 

0)  -H 

o  > 

X:  rH 

o 

W  r-H 

o 

0)   0) 

u 

to  to 

c 

u  m 

o 

O   3 

s 

X  a: 

to 

10 
V) 

c 

10 

u 

< 


n 

c 

10 


3 

o 


>1 

01 

to 
u 
«> 
>-l 

3 
« 

z 


OPS-56 


70 


c 

O  -t 

^^      (0  CO 


to 

c 
o 

•H 
4J 
10 

o 
o 


Si  n 
0)  o 


c 
o 

D> 
CI 
U 
O 


m 

9 

u 
o 

s: 
CO 

c 
c  u 

«  3 
0)  J3 
O   3 

o  <: 


c 
o 
•p 

c 


c 

-H 

o 

o. 

•o 

c 

10 
U) 


c 

<0 

u  n 
10  c 

c 

(0    ID 
S  CO 


> 

i4 


^      »<: 


(0 
10 

3 


(0 
(0 
U) 

c 
•-^        10 

<     x; 


a 

0) 
10 


V4 

3 
O 
(A 

la 


wl      t^  eo  (J>       o  fH 

•hI        ^ —  —  ^^        ,H  ,H 


a 

a 

b 

c 
o 

a 

•H 

c 

■P 

c 

« 

•H 

U 

4J 

o 

« 

•H 

u 

■H 

at 

c 

%^ 

3 

m 

E 

n 

D< 

E 

4J 

c 

G 

a 

01 -w 

u 

. 

m 

.. 

o 

•o 

-H 

u 

10 

•o 

•a 

■*i 

u       « 

*i 

« 

e 

c 

3 

(a  CO  10 

m 

c 

c 

c 

O         .H 

c 

a 

o 

•H 

O 

ki 

eE 

o 

» 

3 

o 

>    ».H 

ki  o 

3 

ki 

■p 

a 

V 

£ 

a 

0 

E 

-H  pH-r4 

V  e 

■p 

c 

m 

10 

>  p^  « 

u 

o> 

K^   > 

>  o> 

m 

« 

c 

o« 

•H 

-H 

«  £ 

>ia>  c 

>» 

10 

o 

c 

•w  n 

c  c 

•p 

e 

rH 

o 

c 

o> 

p:  0.  H 

P£  0 

10  n 

rH 

V, 

3 

«  >  o 
0  b  c 

S3 

a 

^ 

10 

— 

•H 

3 

1^8ES 

rH   c 

•»4 

1. 

o 

10 

> 

■p 

•o 

O 

•o  « 

o 

-*■ 

U   kl-H 

■H 

s 

IC 

c 

o 

•• 

O-H    0-H 

C£ 

•4 

^  S  " 

>4 

u 

a 

« 

n  0.  £  £ 

•H  4J 

•• 

t< «  o 

•• 

cu 

•  » 

— 

<-t 

•H 

u.  < 

•  • 

I. 

0 

o 

•• 

a 

c 

ta 

•  • 

c 

<0 

01 

T3 

"O 

10 

a 

3 

10 

u 

•• 

c 

4J 

(0 

■■ 

« 

•• 

c 

10 

E 

c 

o 

10 

•  • 

o 

c 

ki 

la 

kl 

o 

<a 

« 

E 

•• 

0 

lU 

TJ 

o 

N 

« 

O 

(0 

o 

£ 

*i 

u 

O 

£ 

N 

•w 

10 

•H 

-H 

u 

^ 

X 

^ 

10 

c 

A 

o 

10 

-^ 

^ 

> 

£ 

u 

P 

? 

o 

•o 

o 

o 

*i 

u 

n 

« 

o 

< 

o 

o 

H 

o 

M 

s 

2 

■p 
o 

D 

< 

o 

z 

^^ 

<x^ 

e 

^■^ 

^^ 

^-^ 

^^ 

^i^ 

^m^ 

E 

^.^ 

„m^ 

^^ 

^^ 

a\ 

o 

a 

pH 

M 

r> 

V 

in 

\o 

« 

•H 

N 

r> 

^ 

^' 

iH 

o: 

^^ 

*^ 

■•-' 

'"-' 

"-^ 

a 

OPS-57 


71 


0) 

y^^ 

u 

L4 

o 

c 

•H 

(0 

CT) 

0 

(0 

•H 

o 

3   10 

u 

r-H 

3 

0) 

•H 

O   > 

3 

o 

O 

o 

c 

+J  rH 

"O 

X 

>J 

u 

o 

0)   10 

c 

3 

c 

•p 

cnw 

10 

« 

• 

o 

c 

M 

i-H 

•  • 

U 

*J 

£ 

< 

o  c 

0) 

18 

w 

(U   (0 

> 

■P 

c 

o  w 

0) 

0 

<> 

•  • 

ro 

-H 

X 

c 

•  • 

«J 

W 

o 

(0 

-H 

•H 

c 

•  • 

Q 

w 

^ 

(0 

U) 

c 

3 

-w 

•  ■ 

10 

•  . 

£ 

0 

O 

m 

01 

E 

0 

■u 

0 

u 

•H 

(0 

<0 

■H 

D 

u 

VI 

3 

X 

£ 

£ 

0 

-H 

-H 

O 

a) 

10 

o 

w 

3 

s 

■J 

(n 

ffl 

£ 

o 

10  c 

•-I   (0 

>, 

3   U 

4J 

N    0  03 

-H 

0)   01 

CJ 

£   10   01 
0   0   > 

>1 

u 

V) 

•P    W  -H 

10 

0) 

10 

10    (0  rH 

u 

*J 

to 

z  cu  o 

V4 

w 

c 

3 

d) 

10 

z 

0 

« 

•  • 

Lj 

-H 

0 

a 

•  • 

3 

•  • 

a 

>^ 

•H 

•H 

X 

u 

u 

o 

•  • 

3 

Ifl 

3 

01 

o 

•H 

+J 

c 

lA 

n 

c 

-H 

w 

to 

0) 

(8 

-H 

•H 

u: 

s 

s 

s 

in 

c 
o 

-H 
■P 

n 
o 
o 


(0 

c 
o 

-H 

+J 

10 

o 
o 


n 

T 

e 

-.- 

01 

< 

■p 

0) 

0 

> 

c 

w 

-^ 

T 

4J 

C 

x: 

3 

0 

h; 

•n 

c 

£ 

<a 

u 

10 

c 

o 

o 

u 

•H 

Q 

4J 

Q 

<C 

< 

0 

> 

IC 

• 

z 

fO 

n 

c 
o 

•H 
■P 
10 

u 
o 


iH 

JS 

o, 

o 

01 

■H 

CO 

■o 

4J 

(U 

%^ 

« 

01 

-H 

c 

TJ 

r-t 

01 

c 

.4J 

a 

0) 

-. 

10 

0) 

E 

0 

•-* 

•H 

cr 

3 

(0 

E 

rH 

CO 

01 

X 

0) 

"O 

•-H 

.3 

•H 

10 

b: 

o 

•H 

b. 

01 

u 

4-> 

u 

10 

> 

0 

10 

X 

•^ 

x: 

< 

o 

(0 

01 

0) 

U 

c 

^ 

a 

•o 

3 

a. 

u 

^ 

>■ 

E 

0 

0 

B 

0) 

c 

O 

10 

c 

o 

0) 

w 

0) 

a 

01 

0) 

• 

(0 

u 

« 

td 

e 

•w 

3 

Ul 

z 

01 

X 

£ 

4J 

JS 

M 

u 

r^ 

•• 

0» 

o 

D 

01 

r-l 

o 

■P 

W 

o 

0) 

o 

0 

0) 

10 

rH 

01 

C 

0) 

U 

(0 

10 

H 

C 

w 

c 

U 

,, 

c 

10 

>l 

•H 

■o 

m 

>r> 

rH 

o 

•  • 

•  • 

•  • 

>-l 

<0 

c 

CQ 

0) 

c 

•  • 

-H 

01 

•  • 

c 

3 

•  • 

> 

•  • 

•H 

01 

10 

•  • 

01 

•• 

U 

—1 

10 

(0 

W 

(0 

rH 

10 

01 

u 

►J 

10 

10 

10 

•  • 

3 

0 

c 

D» 

(0 

s 

>n 

TJ 

c 

•  • 

0) 

E 

01 

TJ 

m 

0 

c 

10 

•H 

0) 

10 

01 

-H 

o 

0) 

Id 

■p 

10 

c 

-H 

10 

10 

•H 

■H 

J= 

s 

ja 

c 

M 

o 

c 

c 

J3 

10 

^4 

01 

01 

r-t 

•o 

o 

(0 

c 

O 

01 

•H 

:s 

0) 

10 

X 

o 

c 

•H 

l-l 

c 

•H 

■p 

r-H 

0> 

rH 

-H 

(0 

0) 

B 

rH 

u 

^ 

10 

E 

M 

M 

s 

c 

10 

< 

0. 

U, 

3 

s 

z 

3 

u 
■p 

< 

< 

u. 

Ui 

^-* 

--^ 

^-» 

--^ 

01 

.^^ 

—- H 

<-^ 

«-v 

,-i^ 

^-^ 

01 

^.i^ 

^m^ 

^-^ 

„m^ 

iH 

fN 

r) 

tT 

-H 

Q 

rH 

(N 

o 

T 

to 

VO 

c 

rH 

(N 

^ 

OPS-58 


72 


u 

a 

•p 

0) 

U) 

o 

T3 

n 

0)  -^ 

c 

-H 

•H 

0) 

£ 

c 

o 

a 

•-i 

.-1 

o 

o 

•p 

C 

<a 

o 

i-H 

c 

o 

tn 

rM 

« 

a 

0>-H 

+» 

10 

5 

o 

o 

« 

c 

> 

•w 

s 

DO 

u 

•o 

c 

-H 

(0 

O 

c 

c 

10 

iH 

•w 

^ 

•-^ 

10 

•H 

5 

3 

^ 

•  • 

•• 

vj 

u 

C 

O 
GQ 

5 

0) 
Q 

0) 

u 

CO 
4J 

o 

M 

0) 

•  • 

(0 

•  • 

•• 

•  • 

w 

(0 

-H 

10 

•  • 

>. 

C 

a 

3 

c 

*J 

« 

X 

flj 

e 

£ 

u 

o 

c 

u 

CP 

<o 

O 

o 

U) 

flj 

3 

•H 

X 

10 

IM 

0) 

•H 

+J 

JC 

in 

■H 

c 

•o 

C 

o 

? 

CO 

r^ 

c 

c 

0) 

•w 

0) 

10 

(0 

-H 

M 

:<: 

s 

2 

s 

o 

s 

o\ 

o 

■-I 

CM 

n 

'T 

tn 

1-1 

tM 

CM 

CM 

tN 

CM 

CM 

(fl 

c 
o 

•H 

•p 

10 

o 
o 


" 

■ 

E 

a 

4J 

U 

Q 

> 

H 

M 

D 

c 

« 

c 

O 

0)  3 

>. 

0) 

0) 

3 

•H 
P 

£ 
O 

o 

(0 

o 

•O  i-t. 

• 

P 

•H 

TO 

« 

f— 1 

J 

c 

10 

B 

C   " 

o 

n 

-w 

-^ 

•o 

3 

<u 

>(^ 

<  u 

V 

O 

> 

o» 

cr 

(0 

> 

(fl 

4J 

X 

JS 

(0 

c 

3 

o 

c 

u> 

^ 

u 

o 

o 

>4 

•M 

i3 

M 

^ 

o 

O 

o 

•^ 

^ 

a 

c 

•H 

rH 

o 

10 

o 

o 
•a 
o> 
o 
o 

10 

2 

p 

10 
CO 

« 

c 
c 
o 
o 

*• 

10 

<0 

•  • 

< 

•  • 

o 

u 

X 

« 
a 
u 

10 

•  • 
10 

♦J 

c 
o 

s 

o 
•o 

n 

X 

o 

(0 

•  • 

10 

U 
O 
>i 
10 

2 

•  • 

10 

Q 
< 
10 

c 

0 

X 

c 

•  • 

u 

10 
Ll 
O 

U 

3 
< 

•  • 

2 

c 
o 

0* 

■p 

3 
O 
(0 

•  • 

U> 
ID 
X 
Q) 

•  • 

■p 

c 

<0 
•H 

•o 

c 

M 

o 
<l> 

2 

0) 

0) 

2 

g 

J3 
(0 
i-t 

< 

10 

u 
o 

•H 

o 
o 

•o 

u 
0 

o 

0) 

•H 

p 
o 

0) 

•H 

T3 

o 

V 

2 

C 
0 

o> 

V 

u 
o 

c 

-H 

to 

10 

2 

oT 

O 
f-l 

CN 

in 
f-i 

t-l 

■-I 

GO 
iH 

•H 

c 

B 
O 

rH 

CM 

o 

OPS-59 


73 


-H 

c 

c 

U) 

o 

c 

o 

^..^ 

a 

■p 

o 

c 

Jj 

fM 

0) 

a 

TJ 

■p 

d) 

+J 

o 

(0   E 

0 

a) 

E 

c 

0) 

Q) 

•H 

D^ 

■p 

O   (C 

iH 

i-i 

(0 

O  X 

o 

dJ 

0) 

M 

c 

a> 

•'^  £ 

10 

aj= 

(0  £ 

B 

O 

i-H 

3   rH 

u 

•H 

c 

(0   0>'»-i 

■H 

D»  O  4J 

C7> 

Si 

c 

10 

ii  ja  ^ 

E 

•H 

E   C 

•U 

c-l 

3 

-r^     W 

c 

o 

«J 

l»-l 

rO 

0) 

10 

rH 

^ 

(0  -H 

3 

(0 

o 

jj   0) 

-H 

■H 

o 

<4-l 

-H 

N 

^ 

•  • 

•r^ 

u 

Id  CD 

OQ 

M 

CU  3  2 

TJ 

q:  « 

3 

Tl  -P 

<0 

(0 

S 

3. 

C 

ffl 

O 

o 

c 

•H 

a 

<0 

bi:  Si  D 

c 

,, 

r-l 

•  • 

(0 

•  • 

JlJ 

m 

(0 

>• 

> 

OJ 

•  • 

Vi 

•H 

cr 

•  • 

rH 

>4 

+j 

0 

c 

c 

(0 

>1 

(0 

c 

>< 

jz 

•H 
t7> 

c 

(0 

o 

5 

(Q 

U 

o 

rO 

c 

rH 

u 

0) 

4-> 

-M 

>i 

r-{ 

<u 

0) 

0) 

2: 

D 

> 

2 

< 

& 

a 

> 

00 

a> 

O 

i-i 

(N 

n 

'J 

irt 

H 

iH 

i-l 

r-l 

1-1 

rH 

C 

o 

-H 

■P 

A 

U 

O 

t-l 

n 

0\ 

1-1 

in 

rH 

■^ 

s 

>, 

(0 

■p 

^          w 

4J 

(1) 

c 

(M              D< 

£ 

x: 

3 

"^              C 

■p 

O   (0 

u  c 

-^                   -H 
<-l   0              u 

>J 

c 

c 

c 

c 

0) 

^-rH  o  c  a  0) 

-w 

o 

■p 

-O  +J 

10  o 

rH 

C   r-(     3    10     10 

U 

o 

3 

0) 

u 

0) 

X  JJ 

rH 

O  O  0)  O       -H 

Q) 

0)  4J 

O-H 

0 

CO 

o  <o 

•r^ 

rH  AJ  ty>*J  u  u 

•H 

c 

>, 

^  -P 

E 

O 

<*H 

(A 

C  3 

> 

rH    C    C    0)    3    u 

<M 

o 

V 

3 

10 

>i  C 

0) 

fO 

<  o 

Q> 

o 

•rt  <  <  D>x:  3 

-H 

E 

r-t 

X 

r-l 

3 

TJ 

O 

•-i  TJ 

^          ^  a<M 

+J 

rH 

-H 

0.    £ 

TJ 

10 

O 

0) 

10    C    C    O  rH  rH 

c 

10 

(0 

-H 

•H 

•  • 

Vh  ^ 

E   10   10   0)  3  10 

<<  (/}  CO  o  en  b. 

v 

cn  ac 

•• 

CQ  IS 

(0 

•H 

o 

TJ 

to 

•  • 

+J 

O  H 

M 

., 

o 

10 

c 

,, 

o 

(0 

•  • 

TJ 

o 

c 

10 

0) 

0) 

•  • 

in 

C 

x: 

-H 

•H 

c 

c 

O 

(0 

M 

(0 

I-H 

TJ 

•H 

c 

•H 

X 

T3 

rH 

c 

(0 

•^ 

£ 

0) 

> 

M 

M 

M 

s 

s 

o 

H 

(0 

3 

C 

^■^ 

^-^ 

r^ 

^■^ 

^^ 

^^ 

^-^ 

3 

rH 

fM 

o 

V 

in 

vo 

r^ 

OPS-60 


74 


£ 

U 

>, 

c 

*J 

10 

-H 

>-l 

o 

to 

CQ 

10 

ot 

-H 

0) 

j:: 

lA 

3 

> 

U) 

U 

O 

•H 

V 

3 

c 

0) 

.J 

fH 

>J 

rH 

10 

10 

> 

O 

3 

3 

c 

J= 

m 

• 

10 

•-I 

(U 

*J 

u 

*J 

X 

O 

s 

o 

Q 

E-< 

« 

c 

0 

X 

•  • 

•  • 

•  • 

a 

c 

in 

>• 

c 

•»^ 

--4 

•H 

nj 

18 

10 

u 

U 

V) 

•  • 

lA 

E 

D» 

3 

m 

c 

-H 

c 

10 

"4 

O 

-H 

o 

-H 

(8 

H 

£ 

M 

U) 

o 

(8 

:< 

<a 

o 

m 

lA 

(A 

3 

u 

.H 

-H 

-H 

•H 

•H 

10 

< 

< 

£ 

s 

£ 

a 

X 

a* 

o 

tH 

CM 

(-> 

T 

in 

1-4 

(N 

fM 

(N 

<N 

fM 

<N 

m 

it 

o 

cS 

a» 

>     l4 

<a  o 

X  w 

■a 

X 

s  c 

•H    C 

a)-r4 

c  o 

z  s 

0)   01 

0  o 

jC   3 

•• 

0.  H 

4J 

3 

U 

•  • 

•H 

<0 

«J 

c 

o 

o 

V 

N 

c 

•H 

c 

kl 

o 

< 

CJ 

u 

c 
o 

10 
O 
O 


•p  a: 

CO  O   10 

0)  u 
«--i  c 

•P  rH 

M  C  O 
(0  10  u 

O  r^    C 

l-l  4->-H 

(J  <  I-) 


a 
m 
u 
o 


c  c  o> 

■    --H   10   c 

M       o  o 

D><D   «  U  S  'P 
--<  >  'H  C 

<0   C   D*    •     •  O 

u  9  ta  *J  u  u 

O  O  U  U.  b.  h 


o 
•a 
a 
u 
o 


10 

•p 

c 

fci  3 

33 


o 
u 


p 

0 

c 

c 

V 

0 

e 

-H 

o 

4J 

■H 

■P 

18 

- 

M 

c 

0 

u 
o 
a 
to 

U 
0 

C 

o 

c 

C 

e 

<0 

0) 

(M 

E                   10 

10 

o 

10 

•-> 

(fl 

iH 

in 

■H         >,       J< 

.p 

•r- 

c 

10 

o 

rH 

^« 

a      10      c 

4J 

•P 

-H 

W  -4 

e 

10 

3  (0  fH  OQ         10 

10 

10 

l-( 

0) 

10 

Q 

V 

10        O       -H  i3 

ji 

0 

o 

2 

o 

D>£ 

rH 

a 

0)   D«£  73   10   h 

c 

•H 

c 

u 

ao 

C  -P 

<c 

c 

C    C  ^  rH    C-H 

10 

> 

<0 

3 

10 

-H   0) 

«• 

10 

3  -H  0)   O   0)   10 

s 

10 

>1 

1-1 

c 

a 

:<:  m 

c 

o: 

I-)  K  m  u  u;  (k 

z, 

J3 

10 

o 

10 

a* 

o 

O  S  0,  X 

O 

*i 

^ 

•• 

u 

•  • 

•o 

D> 

18 

•• 

m 

•H 

10 

10 

c 

3 

10 

A 

< 

•  • 

X 

1-1 

-^ 

(0 

M 

m 

e 

to 

o 

£ 

-H 

m 

c 

rt 

10 

10 

•H 

to 

> 

a 

5 

<0 

3 

^ 

o 

10 

r-l 

a 

o 

•H 

■p 

o 

< 

o 

3 

> 

(8 

3 

< 

00 

o 

^^ 

«-^ 

«-^ 

^^ 

C 

^^ 

I-l 

10 

rH 

M 

r> 

•» 

3 

tH 

''^ 

E-i 

*^ 

'■' 

"-* 

'-' 

B 

"^ 

<u 


o» 


OPS-61 


75 


C 

0) 

j: 

0) 

s 

C 

r-t 

u 

D> 

O 

o 

0 

^ 

0) 

(U 

U 

c 

4J 

•H 

•M 

E 

•H 

4J 

0^3 

0) 

c 

■p 

0> 

> 

10 

m 

Ul 

C  XI 

T3 

(0 

o 

r-l 

0) 

j:: 

Q) 

a. 

«J 

-H 

U) 

•H 

D> 

c 

.-1 

x: 

a> 

.H 

£ 

0) 

O  73  4J 

> 

0 

Ij 

3 

-H 

w 

>i 

c 

rH 

•P 

<u 

c 

nj 

4J 

0 

•H 

0 

»D 

> 

< 

Ui 

•H 

0 

•rH 

•H 

<a  ^ 

IT3 

0) 

•H 

k 

c 

s 

c 

(0 

.-1 

0 

> 

E 

0  £ 

■J  K  & 

0. 

0 

T3 

0 

3 

^ 

Ul 

JS 

W 

10   CT« 

■p 

C 

U) 

•  • 

(U 

<1> 

(0 

U) 

£   D 

c 

•  • 

(0 

J^ 

<0 

z 

CD 

0. 

(0 

• 

•U   O 

•  • 

•  • 

< 

(0 

>-l 

u 

c 

z 

4J 

M  0. 

(0 

C 

c 

•H 

c 

o 

(0 

•H 

., 

,. 

b. 

c 

(0 

(0 

■r^ 

O 

>. 

C 

•  • 

•  • 

IC 

^ 

w 

W 

•  • 

l-l 

(U 

0 

«) 

•• 

it 

> 

w 

u 

0 

•• 

10 

(A 

+J 

«) 

U 

u 

r-1 

M 

-H 

■o 

10 

u 

U 

D> 

U) 

(0 

o 

>< 

■  • 

> 

(0 

TD 

(U 

C 

w 

in 

>■ 

(0 

01 

w 

1-1 

-H 

j= 

>-> 

-H 

01 

c 

c 

•o 

(tj 

4-> 

0 

1-1 

4J 

j2 

c 

(0 

3 

c 

0 

X 

W 

t~-i 

o 

>-l 

3 

w 

c 

J<S 

0) 

(V 

s 

01 

(U 

0 

^ 

0 

111 

(0 

0) 

Lj 

z 

0. 

H 

3 

u 

[b 

2 

Z 

3 

E-" 

< 

T 

If) 

VD 

r~ 

CD 

CT> 

o 

rH 

(Nl 

n 

•^ 

in 

w 

l-l 

r^ 

iH 

*-t 

^ 

(M 

rg 

<N 

fSl 

rg 

<N 

T3 

N 

U 

^ 

u 

O 

U 

<B 

■n 

lU 

0> 

o 

*i 

rH                     £                               0                      0 

T3 

"D 

4J 

V4 

tfl 

V              O                   4J   0        -P 

c 

^ 

c 

a> 

in 

■p 

0) 

•H       -O  10                   C  CT>  c  c 

0 

0) 

o 

03 

0) 

0) 

u 

jC 

'wjiiioajo'oo.ffloioa) 

p 

•H 

4J 

u 

s 

0) 

+J 

u 

WCJ3t04JC-HE-H+JE 

CJ> 

[L, 

01 

3 

14 

•p 

o 

c 

i-iiou       in  (0  u  <o  Q  :^  <a 

c 

O 

o 

0) 

o 

JJ 

D< 

(0 

c 

(0 

(A 

aii3^D^0)^iau       uu 

4J 

■H 

D> 

Ij 

oa  z  3 

-H 

C 

01 

•H 

s 

(0 

AtMMC-O^-POCOO 

U 

E 

10 

0) 

O-H 

£ 

s 

D> 

<03(OOOiOC(Oi04JiO 

10 

0 

o 

•-t 

u 

to 

o 

U 

oaaJOiJsoowwww 

5 

0 

•H 

lA 

•• 

■p 

c 

o 

•  • 

> 

■-H 

x: 

U 

(A 

0) 

(0 

a 

•  • 

(V 

O 

<-i 

CQ 

o 

+J 

Q  J 

(0 

u 

<A    C 

■• 

M 

■U 

4J 

•H 

3S 

10 

•  • 

01 

•• 

o 

J= 

•H 

•  • 

10 

U) 

•  • 

(0 

.i<: 

w 

c 

•  • 

U) 

c 

3 

c 

■p 

(0 

a 

u 

<0 

-H 

(0 

x: 

(0 

0 

Q 

E 

•• 

o 

c 

0 

-H 

u 

cr 

U) 

10 

10 

<M 

10 

c 

CO 

10 

•H 

0) 

£ 

32 

TJ 

•H 

■H 

-H 

•i-l 

V) 

s 

c 

4-> 

<0 

^ 

■a 

»H 

3 

U) 

o 

c 

^ 

3 

> 

ID 

c 

^ 

0 

10 

•H 

•H 

O 

0) 

a> 

U 

M 

M 

ij 

£ 

E 

s 

z 

z 

z 

OPS-62 


76 


c 
o 

« 
o 
o 


o 


0> 

a 

c 

(0 


10 

c 


o 

0) 

u 


c 
e 


a 

U  (M 

"O  4-)    (V  <M 

C  4J^  10 

HI    O  4J 

(Q   U  ^  0) 

m  -^  o> 

10   0>   10  10 


10 

c 
o 

N 


Li 

< 


U 
T3 

a 

(0 

b: 

(0 

•o 

0) 

o 


10 

o 


> 
u 

c 

10 

> 
u 


o 

c 


a> 

10 

s 


10 

u 

c 

10 

u 

< 


m  4) 
ox 
o  ^ 

O   10 


10 

c 

10 


■p 

c 

10 

m 

0)   10 

tr-t 
■p 

V)  4J 
•H    C 

C  3 
10  o 
£  S 


c 

10 


3 
O 


J5 


0) 
« 

■o 

3 
10 


10 
U 
O 

m 

0) 

c 
c 


10 

Ifl 
o 
« 

10 

•p 

c 

10 

w 


o 

u 

X 

s 
» 
z 


10 

<M 


3 
CQ 


10 

o 

X 
10 
Q 

3 
O 
CQ 


■a 
<o 

o   C        -4 

<-l   01         10 

■H  CQ  0)  » 
>       -O  (U 

T3  -P  ^  C 
O  (0  10  o 
O   ro   >  P 

3  U  S  CO 


10 
X 


0) 

c 

•H 

o 

10 
C6 


m 

c 
o 
u 


p 
a 

10 

o 

01 

z 


C 
•H 

e 
o 

3 


OPS-63 


77 


Tf 

at 

^ 

at 

CA 

W 

> 

u. 

t^   o 

IT)  CO 

in  ■«»• 
in  — 

CO  TT 
TT  CO 
JO  K 

CO  (O 
CM 

oo" 

U) 

CO  <D 

CO 

CM 

E 


0) 

g 
ilj 


CM 
CO 


CO 

CO 

CM 


CO 

t^  o 

t^  CO 

in  CO 

in  * 
in  >- 
>a-  CM 

CO  o 

■•-  at 

CO  •- 

00  rr 

TT  CO 
(O  h- 

II 

CD  CO 

00 

co' 

co"  co" 

CO 
CM 

CO 

at 


_    CM 

«  2 


CO  00 
(D  r^ 
00  oi 

CM  V 
CVJ  CM 
CO  CM 

■^  CO 
—_  CM 

CT>  in 

at  y- 

CM  ^ 

O)  in" 

CT> 

CO 

^.■  <o" 

CM 

CD 

n 
a 


in 

CO 
CO 


CO  at 


CO 

CO 

r- 

in 

CM 

y- 

in 

CM 

in 

CO 

TT 

■V 

TT 

5_ 

£ 

CM 

00 

at 

^ 

co' 

at 

V 

•c" 

<o" 

in 

CO 

CM 

o< 

_  o 


o 

OO 

■c 

CM 

CO 

t^ 

l>. 

r^ 

o 

CM 

in 

00 

in 

TT 

O 

in 

CO 

^- 

h- 

CM 

CO 

^- 

at 

m 

O) 

co" 

co" 

V 

r-." 

co' 

CM 

V 

CM 

CM 

CO 
CM 


CO 
CO 


E 

S 

«> 

z 
o 

> 

t- 

o 

< 

c 

tr 

o 

Q. 

O 

O 

^ 

cr 

a. 

« 

a. 
< 

H 

w 

O 

z 

S 

o 

u 

K 

CD 

< 

c 

d 

ID 

UJ 

C 

Q. 

ca 

o 

2 

o 
o 
o 

e  1 

0  E 

1  < 


o 

z 
< 
z 
111 

K 
Z 
< 


Q 

-I 
UJ 


o 
o 
o 


o   E 
X  < 


z 

CE 
UJ 
UJ 

z 

o 

z 

UJ 


o 
o 

o 


«  i 

0  E 

1  < 

z 
O 
t- 
o  Z 

S9 

D   < 

i> 

|UJ 

a.  < 


o 
o 
o 


!2  § 

0  E 

1  < 


CO 

in 

3 

r^ 

tj 

co 

^. 

< 

o> 

o> 

^- 

>- 

u. 

IE 

CM 

^ 

r- 

6 

CO 

UJ 

a 
o 


c 

0) 

E 
a 


c: 

£ 

c 
'5 


OPS^4 


78 


SI 


1| 
I" 


i2  * 


^   00    00 

r»  o  o> 

n  m  <o 

o» 

in 


eo  «  CO 

K    CO    CO 
O    V    CO 


00 


en  CO  «■ 

CM    OO    lA 
O)  ^  t^ 


o 

CO 


- 

- 

- 

in 

* 

CO 

CO 

w 

N 

CO 

P5-(C 

CO   CM    CO 

w  ^^  ^^ 

00 

c>j 


CO    CM    T- 
CO    CO    CM 

r>.  in  h. 


:^ 


0> 


SCO 
CO 


si 

»-  in  CM 

K?2 

00 

3 

It 

o> 

o 

at  CO  CM 
o  CO  a> 

O    ^    CO 


o 


O    tv    ^ 

CO  o  a> 

•-  in  K 


in  CO  o 

SCO    00 
«    CO 


o 
in 

o 


00 

o 


m  a> 

It 


z 
o 

U) 

p 

S 

< 

c 

c 

o 

a. 

o 

o 

u 

cc 

£ 

a. 

S 

a. 
< 

CO 

o 

E 

1 

p 

CB 

^ 

s 

UJ 

_C 

CL 

CO 

O 

z 

CO  «  a> 
(o  lA  at 
in  «  in 


< 


in 

a> 

s 

in 
o 


in 


CM  CO  in 
CM   in  Q 

a>  «  CO 


CO 
00 


ss 

a>  V 


<-  N  CO 
CO  CO  <- 
CO    «    CO 


CD 
CO 

a> 


i 


CM  CO 
CO  O 
^    CO 


c 
S 

i 

o 
a. 

Q. 


Z   O 

UJ  a. 


O       = 


e 

Ul 

;— 

Z  z  o 

Q) 

U.  UJ  Ql 

o 

< 


o 

c 
Ui 


o 


CM 

31 

a> 


UJ 

O  « 
Z  Z  O 

U.   UJ   Q. 


•o  c 

c  ~ 

CO  c 

a.  :2 

S  s 

2  « 

o  » 

X  o 

«  £■ 

r  o 

"  m 


IbII 


c  » 


CD  <f 

10  .t: 

«  * 

2  « 

5  c 


_  a> 

£E 

.^  o 

CD   (J 

•ff£ 
?    2 

^5 


&■ 


;::        a 


3  t: 

CO  g 

I  I 
"5>  * 
_i  5 
CO   « 

« 

£  .- 
«  l" 
^t 

•  r: 
t  • 

•  "- 

«  'o 

"  S 
«  a 

^   Q. 

St 

is 

I? 

^1 


If 

o  o 
c  = 
o  o 

C  « 

a  « 

^  c 
«  o 

CD    55 

<"  s 


CD    '= 

il 


Si 


c 

O 

°S  d> 

c  2 
e  to 

CD    w 
E     * 

ft 


b     - 


OPS-65 


79 


o  a> 

^ 

CO   lo 

o"^  9k 

r>-_  «-_ 

ts  o> 

a>  oo 

iV?  *■ 

CO  •- 

-t 

SSi 

CM 

to 


o 

in 

00 

CM_ 

oo 

PJ 

CO 

CO 

t» 

m 
o> 

o 
o 

s 


o> 

CO 

§ 

o 

o> 

o> 

^ 

M 

CO 


o> 

K 

s 

00 
CO 

eg 

V 

CM 

V 

(O 

CM 

«> 

to 

CO 

<o 
<o 

00 

w 


ll 

So  m 

V    CM 

|2 

8~' 

i" 

CO 


is 

52 


Is 

CO    CO 

5  CO 

It 

|C  V 

s- 

<D  in 

Is 

?s 

IE 

cm'  fs." 

5^ 

It 


CM  (p 
»  O 
oo'  CD 

a- 


oo 


s 


oo 

CO 

«» 


$ 


00 
(O 


s 

o 

s 


to 


a>  CO 


s 


*^ 

eg 

CM 

CM 

5. 

«» 

^ 

l>. 

o 

O 

CM 

00 

co' 

CO 

CO 

M 

o>  <o 

CO    CM 


M  in 

O   (O 


as 


to 

s 

«• 

CO 

< 

|C 

CO 

•^ 

M 

of 

CO 


o 

CO 

o>' 

CO 


tv 

in 

CO 

00 

CO 

oo' 

o> 

s 

li 

CO 

T- 

CO 

IS-' 

rv' 

s 

r- 

to 

in 

CM 

o> 

•♦ 

v_ 

cm' 

co" 

s 

SCSI 
CO 
CO    CM 


S     5? 


g 

9 

? 

§ 

(0 

H 

2 

< 
IT 

1 

a. 

o 

O 

1 

a. 

a 

0. 

< 

K 

CO 

O 

p 

1 

^ 

UJ 

0. 

O 

<B      . 

< 

00 

< 

9    ■ 

2l  O 

g 

CL  O 

1 

lU 

1 

i 

s 

oc 

^ 

Ul 

1 

2 

lU 

3 

z 

(9 

z 

S 

u. 

Ul 

Q. 

o 
o> 


eg 
o 
in 

oo' 

(D 

•» 


o 
in 

s 


o 

CM 

o> 
in 
in 


CO 
0) 

in 

cm' 
in 


< 
I- 


^^ 

in  -- 

V  eg 

o>  a> 

r-"  «o' 

M  eg 

V 

CO 

O) 

(O 

a> 

^ 

o> 

K 

M 

<o 

S 

•» 

O) 

eg 

to 

s 

»- 

s 

g 

in 

cm 

M 

(O 

to 

(O 

M 

io_ 

^ 

^ 

5 

a> 

«» 

r» 

(O 

CO 

5 

o 

^ 

CM 

oo 

in 

«• 

CD 
•8  6 

Q.  O 


g 


<o 

h> 

o> 

oo' 

M 

'-I 

$• 

O 

> 

(O 

c 

V. 

es 

sT 

^rf 

s 

a> 

M 

^ 

3 

A 

g 

K 

1 

V 

>. 

in 

CO 

s 

S 

•» 

c 

o 

O 

u 

CO 

s 

CO 

s 

in 

K 

CO 

C   CO 

5  O 

S  < 

CO 

l8 

CM 

o  "5 

a 

o  s 

g 

£  CO 

«» 

E  o 

o  8. 

O     3 

o  CO 

-1 

If)     as 

s 

si 

O 

CO    s 

H 

'-"  a 

^     m 

«•  S. 

oO 

I.  t 

II 

§£ 

*tf     m» 

5« 

*•   :s 

«   A 

if 

=  » 

e  o 

C  » 

OPS-66 


80 


to  to  m 

V  P3  N. 


CO 

to 


>-  CO  o>  o 
1^  O)  CO 

^^  CM  ~- 


00 

in 


g 

z 
o 

w 

1- 

S 

< 

c 

tt 

o 

O 

o 

X: 

0. 

9 

0. 

< 

w 

"5 

z 
o 

8 

t- 

CB 

^ 

£ 

UJ 

c 

Q. 

a 

O 

Z 

« 

lU 

t 

^ 

CM 

1 

■o 

c 

« 

«1 

c 

o 

'S 

« 

8. 

Q. 

t 

CM 

i 

T 

o 

o 

Q 

s 

(D 

a> 

t«. 

CO 

i 

M 

5 

o 

(0 

s> 

I 

c 

CB 

E 

£ 

e 

U 

1 

3 

CB 

C 

CO 

1 

1 

CB 
£ 

s 

o 

O) 

1 

E 

5 

s 

£ 

^ 

CB 

E 

^ 

(0 

o 

o 

g 

fi 

o 

CM  N  lO 
lO  O)  CO 

1-   CM   T- 


o 

CO 

CM 


CO  CO  a  o 

(O  O)  CM 


CO 

0> 


CO  o 
O)  in 

CO  CO 


s 


CM 

O 


(O  in  o  CM 
in  K  CO  CO 

CM  00  00  CM 


CM 


CO 


CO 
CM 
CM 


CO  h- 
CM  K 


o 

o 

CO 

in 

CM 


^^ 

O)    O) 

o 

CO    CM 

s 

O    (O 

^-».  ^ 

go 

co'  in" 

in 

M  «» 

=•  t- 

o 
in 
in 


CO  .-  CO  CM 
01  (^  N.  CO 
CO  CM  0>  CM 


00 


CO    S 
CM    K 


Q 

CO 

o 

N 

CO 

o> 

in 

eo" 

CM 

W 

UJ 

t 


c 
o 

"C 

3 

•o 

0  s- 
a:  o 

»  z 

c   '^ 

a>  M 

|s 

Q.   h    <0 

E   c   S 
UJ  —  S 

1  So 
5  5  5 

•^  ^  S' 

CO    o    « 

"-     C     CB 
til 


s 

€ 

O) 

3 

•o 

CO 

O 

£ 

oc 

c 

o 

•; 

.2 

tfi 

<B 
.1 

£ 

g 

z 

a 

o 

CB 

s 

E 

CB 

C 

a> 
o  .2 

UJ  ^ 

f  1 
<5  2 

S  " 
C  1 

1 

! 
1 

'£ 
E 

f 

.1 

i 

c 
o 
E 

>« 

i 

o 

E 

1 

Q. 

s 

o 
2 

10 

CB 
O 
O 

c 
E 

CB 

^% 
IS 

5  O 

E 

1 

1 

.5 

^5 

■D 

CB 

3 

o  o 

3 

(/} 

1 

< 

a 

w 

O 

O  D 

w 

a. 

£ 

UJ 

CD 

Z 
< 

z 
o 

[D 

z 


OPS-67 


81 


I    i^ 

s    II 

S      £  s 

H 


a  o 
of 


E 

« 

« 

> 

Zl 

CO 

o 

o 

w 

^ 

o 

c 

o 

cc 
a. 

fi 

a 

»- 

< 

■5 

(A 

» 
u 

c 

1 

a 

C 

V 

Ui 

c 

a. 

c 

O 

S 

£ 

c 
c 
_o 

1 

u 

m 

■9 
c 


t^ 


•  £ 
9  * 

Es 

u 

^    g 

N  S 


3  o 
c  a. 


1  • 

5"- 


s 


^.  o 
et  o 
n  •- 
o  . 
n  o 


Sc 

■o  2  " 

•  •  S 

•  2  " 

1  kit 


•  UI  S 

f  sl 


|l 
•I 


01 
> 

S 


01 


Z 
0) 

o 

0) 

a. 

ci 
o 

o 


0> 

> 


;    ? 


51 


u 

c 

0> 


o 
u 


p  E 


5  fc  S 

—        « 


S  ISy 


t  T  |g 


c 
o 


^ 


0> 

•o 

CD 

S 
O 


It 

II 

•  ^ 
■  o 

•  •• 
IS 

?^ 

'-  • 

li 

S  " 
£•£ 
I? 

"D  ■ 
C    ..  k 

•  <»    • 

ESS 


!  6 


2        rf 
«       2 


"S  • « 

—  c  ■£ 

3  «    « 

«- «  • 

•  5  S. 

">  5  c 

**  c  • 

c  o  P 


^ 


1! 

01 

c 

■ 
c 
o 


o>  c 
«  o 
E  " 

Si 
II 

3    • 
0) 

u 

c 


z 


ill    lU. 


"    0) 

11 

ge 

at  'D 

c  • 
^^      11 

O    3 


01 


li  « 


1^ 

•  -1 

u.  m 

If 

3  3 

c  c 
o  — 

=  s 

£S 

II 
I! 

^    0) 
0>    • 

£& 


I 

« 
u 
o 


c 
« 


s  § 


f2 


u 

§  s 
s| 

E  E 


c       >  c  s 

3        rr        "C 


£  S=  A 


£  S 


•  ,- 
(*£ 

$  o  o 
cii 


S  c 
SS 

SS 

u  r 
c  o 

—  a. 
a>  •) 
o  c 

a.  b 


u 

0) 

O 

E 
fi 

8 


u!  " 
§5 

o  = 

§■» 

•-  « 
—    Ol 

o  £ 

Is 

U  UJ 

a 

"  IB 

*"  o 

09  c 
P    0) 

6;; 
?- 
i§ 

u  o 
s>  n 

Q.  V 


!j  £  • 

3    o   •) 


? 


w   C   O 
K    S   CM 

■n    S    M 

•    •    O 

O  C  t3 

^  5  « 

iff 
"I* 

x«s 

Q  E  p 
■    0)  S 

S  M   g- 
~    0> 

"  5  = 

0)    .  e 

o  S  « 

o>  *"  « 
>  o-= 

s^  • 

X    ■  S 
UJ    3    U 

a.  u.  E 


c 
E 

c 

c 
o 


o 
a 
m 
c 
o 

3 


1 
N 


0) 


O 

o 
o 
OS 

a> 
I 

o 

•> 

c 
> 
« 


<  c 


E 
o 


m 
at 
c 
> 


01 
01 


o 

w 

a. 
c 
o 


c 
o 
E 

0) 

•D 
>> 


g| 

«?? 

^    0> 
O  £ 


9  o 


01    01 

3  a 
2"E 
£  « 
o>  a. 
£  o> 


■o  — 

11^ 

E      "- 

|a<!5 
t  =  s 

—    O  £ 

c  S  > 
S  •  S 
c  >.Z 

k  •  . 
»   Q.£ 

£  •  *" 

E  S  « 
»£  S 

>>-S  1 

S  *  o 


go 

B  = 

0)  = 

•s 

£  0) 

2  2 

S.  °- 

^  • 

rt 

"^ 

•  E 

09    n 

a>  *^ 

>• 

S  V 

Q.  " 

E -2. 

•  2 
o>  °- 

11 
•E 
£  2 


u.  o  • 

■  •  T 
0)  «  o 

o>  ».  P 
>  o  « 
=  ».£ 
«   S- 

■o  a.  « 
f  •  e 

|-  = 
&oS 

"  •  S 

C:S  «• 
a>  u  >• 

E  io; 

o>  o  S 

■I 

i|i 

s  •"  = 

*  S  3 
§  O)   o- 

o  '-   >■ 

fl»  *"  2* 
O.   0)  £ 

oi£ 

a  -J  ■ 
o  c  * 
E  o 
Ogl 

|&« 

!-•  2 
»  -o  o 

5  C  9 
<A    IB    k 

O  T  U. 


^E« 

e  ^ 
—  o 

1  = 

O   o 

11 
o  — 

S.£ 


.   0> 

E-o  ^ 
a  —  o 

«i  • 
o  ^  £ 

is® 

a>  a>  c 
c  '-  S 

•  m  « 
S££ 
E    «> 


s  s 


u.  •  a. 

£  01 

•i  »£ 

8"  S 

*  «  E 

»    C  o 

•  o  2 

0>   ~  ^ 


Q.         «- 


OPS-68 


82 


E 

CO 

z 

o 

o 

w 

< 

1 

EC 

o 

0. 

a. 

i 

S 

Q. 

1- 

< 

o 

z 

» 

o 

c 

P 

e 

< 

oc 

Ui 

1 

a. 

■ 

O 

S 

• 
E 
a, 
3 

c 


CO 

< 
z 

o 

• 
u 

c 


-;  c  •  >• 

<  a  • 

E  £  a-  ? 
g  -  a£ 

5  $  =  CI 


9 

E£ 

0)    0) 
Q.  O 


o  -o 


«  c 


« 
u 

is 

a  c 

Si 


3... 


E-!S 


7 


5  ■ 

c  ^ 

•  • 

E  o 
£  c 

i| 

9-  ■ 


a  c 
1  = 

o  ■ 

o  ~ 

5i 

n  _ 


o  c 


a>  « 


E  -  £  S 
fe"  •  " 

■  c  '  — 

■  E  5  8 
S  2  S  r 

a>  _.  o)  •> 

£;;  «  o 

t  "5  X  ~ 
o  •  *  S 
o.  t!  e  «> 

O.  g    >    Q. 

0)    3   •-    •- 

5    O  -  "B 

C  -  •  u. 

1^1  E 
■E  =  E  o 

^  g  Efc 
2  -  o  o 

•=  c  >."S  >• 
«  .a  £  £  B 

g  §  c  » 

0)    O    0)    _ 


§ 

• 

o 

>• 

« 

A 

a 

7 

3 

1 

>. 

7 

1 

oc 

O 

• 
• 

z 

J( 

> 

3 

m 

t) 

m 

•- 

« 

tr 

c 

S 
o 

s 

1 

a 

3 

• 

a  ^ 

c 

o 


■^  • 


7 

i 

"  ""  ?  =  « 

«    C  £  ^    3 


fl 

3 
C 


2| 


e 

E 
o 


8 


if 
is 

:| 


«  e  c 

-OS 

o  •  «  g  * 

«  "  g  "  S 

iS  <>  a>  0)  3 

«  ■  A  •:  c 

•>«»«.£  s 

a  s  c  ■  c 

||2E  8 
E-£"ZS 

r!  "  >>  ff  •» 

o«^^  E 

§■§  g  o  * 

S3i  --  " 

2  »   >•  «>  X 
^  »  «»  »  • 

;  o>  fl»  g  Q. 

!-.  o  S  H  o 
a  a  S  £  u 


s  55 

»    0)    fc 


OPS-69 


83 


a 

■ 

« 

> 

z 

CO 

c 

o 

< 

1 

c 

u 

c 

u 

a. 

t- 

< 

? 

s 

s 

a 

5 

1 

111 

1 

a. 

■ 

o 

S 

a  c 


•   «   a   •   O- 

2  »  ?      J 

01    ^A      W      U      Z 


1  °5 


*  M   3   ■   c 

**  c  "  5  — 

S  •  6  I  < 


o 

*  •  e  s  o  * 
Q.>  -  S  c  fi  - 

a   ff   0   ^    c  „  y 


£  >. 


o  S  ^ 


3  ■£   5    5    "    m    - 


» »  .2  O  • 

!ilff 


i  £■£>.•«  Si 


•    «    E    U    •  IL.  W 


iii 

o  •  u 

«-^ 

A   .K  ■ 

SIS 

O  Q     . 


2  ^  S 

Ills 

o  o  ■  • 

"-  S-af 
5  •  E  S. 
^  >.  ■  • 

-■=  s  • 


OPS-70 


84 


c 
£ 
S 
Si 


o 

Q. 
W 

Z 
< 


u.  Q 

O  I- 

K  < 

z  > 

LU  < 

S  _l 

I-  < 

oc  cc 

<  liJ 

Q.  O 

III  UJ 

o  u. 


z 

o 

_  w  w 

op 

EF  w9 
5k  -I  z 

^  <  = 
F  z  5 

g:  Q  2 

<  CO  O 
m  W  O 
w  UJ  u 

S  QC  -I 

O    (R    UJ 

H  Z  •- 

<  O  Q 

CC    Q    111 

lu  t;  w 

Q-  S^  < 


o. 
t 


LU 
t 

z 

lU 

o 


< 
o 


o.  w 

t2 


CM 

(O 

rv 

O) 

If) 

« 

tv." 

CO 

CM 

p 

m 

(0 

a. 

K 

UJ 

O 

I 

UJ 

o 

2 

o 

eg 
C5 

CO 
CM 
P) 

O 

o 

o 
m 
in 


o 

CO 

If) 


^^ 

CO 

e> 

o 

^ 

CM_ 

(O 

t>." 

CO 

^^ 

m 

O) 

o 

^ 

CM 

(O 

r»" 

CO 

CO 
lO 

in 

V— 

CO 


CO 

CO 


CO 


o 


< 

o 

< 

CM 

o> 


HI 

> 


< 

CC 
C5 

o 

CC 
Q. 
CO 

O) 

c» 


t    i. 


QC 

< 

Z 

N  O 
D  CO 

<  z 

-i'  oc  ,« 

ui  E  o 

-"  O  2 

UJ    _    < 


(0 

z 
o 

»-  p 

;$  E^ 

oc  o 
o  « 

0. 


CO 
UJ 
CO 

< 

UJ 

oc 
o 

z 

< 
oc 
o 
o 

CC 

a. 
o 

UJ 

z 

UJ 

o 
o 


UJ 


CO 
UJ 

3 

o 

UJ 
CC 

o> 
en 


OPS-71 


85 


o 


S 

e 

s 


o 

% 

li 
if 
§! 

H 

1  E 

«  o 
n  • 

•  • 

ID  •• 
4»  ■ 


fs 


7  u        m 


^e 


z 

o 

p 

•1 

c 

< 

c 
a. 

o 

s 

c 

3 

a. 
a. 

E 

< 

E 

CO 

a 
o 

z 

• 

o 

• 

p 

1- 

s 

1 

UJ 

a. 
O 

•a 

2 

io    s 


J       Ol 


o 
u 

u 

H     .8 


5  o 
-I  o 


c 
o 
u 

CO  u 

2£ 


»  s 


I- 
II 

•  ■  .. 

U  CO    0) 

g  <  fe 

^V 

il  = 
III 

c  c  — 
CSC 

*>    n  O 

s  ?| 

Com 
■5  u  o 

•  •   " 


S  " 
£  "- 

3  —  o 
•>  fc  - 

•I    3    >> 
O    O    n 

<>  o  t; 


•Is 
oe(5 

$  E    . 

—  o  •) 

So| 

U    «    3 

s  s^ 

lU    O    u 
O   o  c 

g  is 

o  E  S 

fio 

»"  i 
•-  S  5 

III 

1-8 

—  s  « 

u.  5 
»  S  S 


5  f 

O    0) 
O  TJ 


a  >  a 


c 
« 
E 

Q. 
3 
? 
CO 

< 


« 

E 
a 
3  ! 
er  i 

0) 
CO 

< 
z 

01 


3    O 
C    C 

9    S 

"  <» 

CO  a» 
Es 


o 

•  J.'  — 

c        o  a  £ 

•  oBl  S 
c  5  »  >  c» 
5  -o  z  2  «j 

S  S.T3    " 

E  CO  2  ^  S 

iilli 

£  — ^£    • 

WE  ,  S  >. 
is  «S  c 


=  S.C 


a  c 
Q.  O 


•o 
CO  a> 
<  a> 

11 

Z  -a 

c 


ca.c 


o  ?s 


c 


■  o 

11 


^  ^  - 1  " 

S  CO  z  "5  >; 

•i-K  S  = 

C    O    O    a)    a> 

c  J;  0)  0) 

3  —    0)i 

s  ■>< 


u 


s 

Q 


CO 

u 


ai 


s 

3 


>>  » 

a  0) 
a.  « 

oS 


-£  S      "S  c  S 


£  £  TJ        i 

•*    S    -C  3 


ill 

V  a  a. 
•  o 

JS  "O  = 
>  m  <i 

O  ••    C 

:|i 

Hi 
hi 


U 

*  TJ  =         if    g- 

51 


» 
> 

IS 

«  o 
o>2 

i£ 
*  •» 

c    >> 
o  « 

g  E 

o  S 
u  a. 


•D  T3  £ 


O  w 

O  -0 

O  'O 

a  1 

£  > 

~  o 


c  5 


f  sil 


a 
DC 


c 
a 

E. 

>  " 

cn  (R 

m  S 

»  2= 


>-  «  S  « 

%"■=<' 
£  0)  a.  c 

*-■£  " 

m    •     3   2 

S  >£  s  o 

»    .    a    ■ 


£  O    b    - 

|:o-i 
sir?! 

•  S.-E  i 

g    •-!    3^ 

§  og  s  s 

^       Mt      T:       /%     ^ 


»  !;2 


oi      S 


S  o 

o  c 

o>  c 

£  o 

>  s 


U  9f 


O         = 

c        a 
o       = 


P 
< 

CO 

«    ^ 

S  0) 

S  U 

a:  z 

r  < 

O)         r 
o         O) 


a  a 

i  g 

01  s 

g  I 

i  i 

«  c 

c  o 

a  u 

C  01 

o>  S 


c  0)  a  <> 

3  a.  u  a 

E  2  c  - 

o  '^  p  Q 

-   c  O  ^ 


•o 
o 

•^ 

-  u 


3 

E 
E 
o 


> 


U  o  V 

n  ^  b 


>  > 

O 


Sa5SaUec£ 


£       f 


a. 
E 


OPS-72 


86 


c 
o 
o 


I 

a 
u 

o 


O 

S  O 

<  o 

<  o 

u.  uj 

>  a 

I  s 

1  S 

o  C 

=  o 


sli 


c 


e 
»;  o  £  o 

■-    2    S    J    II) 


£   S   5 


^  ^  «  £  c 


?•    •■=    TO 

c 


"-S20oSc*b5.. 
S.S_aia>^ — <»  (J  Z  ^  In 

Acg|"<s-KE-r 


"Esg 

«< 

■o  t: 
c  o 

m  r 

■  ■  u  . 
CO  ;=  CO 
0)  c    c 

2  S  o 
■5  •>  =5 

CB     01     c 

■"  "O  o 

>•  3    O 

So- 

I-  5 

«5  J2  5> 
oi*-  o 

111 

0)  .  O) 
£    3    C 

<0    O  S 


5 


c 
o  c 


o>  'S  a 

■c  E  ? 


iiS"~-2=o>feE 

S|«,S-5  2  g.s  *  =  *^ 

•5=«£?l"S!gES 
"        •»3aiO)C 


«>  E 
c  o 
o  := 


S  O 

3  o 
E  J2 

o    g 

■a  "- 
I" 

CD 


Si  =f  «c  S3gi!:S2  o5S 


z 

0 

p 

•> 

c 

< 

0 

a 

CB 
0 

0 

c 

3 

cc 

a 
a 

E 

< 

E 

« 

0 
0 

z 

0) 

0 

01 

»- 

K 

< 

■D 

oc 

a> 

UJ 

0) 

Q. 
0 

CD 
01 

0)  c 

C  O 

01  - 

CD 

CO  CB 

§  s 

=  0) 

CB  C 

I  " 

c  0> 

O  c 

s  I 


i  o 

_  u. 

CB 

=  E 


I    ES|s«g;i5r-S|    5    Se-s 

I  i2£?|l§8fc2-?i  ^  sis 


5g|li|iii^^: 


i 


o 

5 


■ 
c 
o 

w 
01 

< 


-2 

o>  je 

C    O 

—  > 

01  i 
>  z 

1^" 

o  > 

I  * 

IT   0) 
<  Z 


en 

c 
o 

« 

3 
O) 
01 


c  i 

CB   'S 

as 


OPS-73 


87 


»  •        S        5 


I  I 

—  Q. 

S  o 

o  t- 

•  s 

»  iE 


»     I 

§    s 


2;  ■  = 

■g  O  a: 

?=  8 

o  z  o 

0»  «> 

K  jt  a. 

0)    c  «fl 

■  • 

c 
o 


I- 


1    = 

s  ■ 

0  « 

c  *- 

E  oi 
-'I 

01  c 
O.' 


i  i 


i  • 

I    5 


? 


c 
e 

a 

I      ^ 

o 

o         _ 

•       o 


< 

£ 
a. 
O 

oc 
a. 
a. 
< 


< 


s 

c 
a 
E 
E 


o 

■ 
u 


n 

5      .• 


in 

»  E  I 
«  o  8 

c  o  <> 

5=  S 

c  O  c 

o  =  • 

o  2  ^" 

Sf| 
■g  2  • 


,1 


s  E 
a  « 


Ez 


fl 

c  ■ 
•  o 
a.  c 

|i 

W      (I 


K  o  Q 

•    M       . 

»£  • 

•  >  z 
S  8  • 

-if 
2  S.  = 


a  « 
=  o 

§1 

s^ 

c 

o  g 

0)  — 

«  « 
(J  o. 

gl 

S  OI 

CO    3 

C  "O 

5  E  -i 

5  «2 

o  >•'- 

0.(0    £ 

Ill 
^^§ 

fit 
111 

u.  c  >• 
a  (O 

|l 

^  E 
U  S 


O    B   .^ 
—   ^  "O 

2  c  c 
Ova 


£0  S 

sis. 

"    ■%     iR 
«     O    C 

<  «l  ■ 

<  ^  c 
"-So 

!'  = 

a  p  ■o 


3  s 

si 

■  • 

fi 
iff 

*  s  ^ 

•  S  |i 

•o  S  e 
a  c  o 


s5 


o 
O 


11 

E  o 


III    III 
111 

a 


^E 

Is 

s| 

&•: 

o  t 


M 


«   o 


In 


Sc    . 

8&S 
-  E-; 

c   "   « 


E  *  = 

sl-S 

ff  S  " 

•=  c  > 

5  o  " 

0  ^_ 

CO? 

S  u  § 
•  £  o> 

1  Sf 
a.  o>  N 
m  J£  ■o 

Sis 


ois 

11 


O 


i% 


Is 

B  a. 


5^? 


o  2. 

?£  k 

I  •  ? 
•  •■  s 

~  •  o 

Bo 

a  u  o 
o  •  c 


w    B  Z 

=»  c  ? 

-  5  £ 

•  •  • 


a. 
O 


1      I 


OPS-74 


88 


i 


o  «B 


m 

_c 

E 
•a 
< 

u 

1 

0) 
M 

■ 

w 
0) 

c 
e 
O 

o 


O 


> 
O 


15  r 


z 

o 

p 

•1 

c 

< 

o 

CE 

1 

a 

O 

c 

3 

c 

a. 
a. 

E 

< 

E 

M 

o 
u 

Z 

o 

o 

a* 

H 

h- 

< 

•D 

a 

01 

UJ 

• 
■ 

2 

9 


c 
o 


c 


« 

> 
o 


_> 

u 

a 


E 
» 
•S 

>• 

« 
c 
o 


E 
E 
o 
u 

« 


u. 

>• 

£ 

o 

w 
0) 


CO  S  £ 

—  —  I  » 
0)   c         > 

C    £    c  CO 

l-h 

2  o)  2  o 

£  S«  g 

■05-2  g 

2  5c- 

0  c  **  2 
g  -  >.  g> 

U     0<     (B       . 

0,    O-CA    P 

1  S  c| 

■    •    «  CO 
u  o  <  c 

3  «      .   0> 

•  S-jE 
«  a  5  0. 

|is?S 

IS      ^^  s 
"S  E  c 

SS-^E 

£  -  =  >> 

S  «■  c  « 
^  s  ^  >• 

w  O  -S  0) 

z  a  i  w 


E  § 

0)  ~ 

CO  05 
o>  ■>  •: 

"=  £  - 
£  S  -o 

^  •!  ■ 
U    0)  ,^ 

01  t:  u 
S  5  2 

ES" 
£f  CO 

(O  2  w 
c  c  o 
*>  2 
E«-g 

?5  " 
S  0.  • 
I  £  S 

0)  2  o 
g|2 

(0  C  0) 
c    *  = 

|".c 
c  •>  o 

Zoo 

E  £  " 
0)  —  £ 

«  ■  s 

>• 

CO 


fe     £  " 


•>   »  — ^-2 

g  §  ?.> 
si  ?£ 

*  O  S    0) 

°  c  i  • 
S  E  ^  — 

•  0)   p   - 

c  Ol  E  c 
E  c  s  o 
^  ■  c  *- 
<Z3£ 


g|. 

si:- 

O  s  0) 
^     01  /T 

III 

£  Is 

=  -  ■ 
■g  Er 
Sao 

9  •»  2- 
£.1.5 

"  S  ►- 

<B    0)      . 

o  E  !r 

b    c    o 

°-  £? 

ls| 


u 

c 


01 

c 
o 

o 

w 
0) 

E 

E 

o 
u 

•o 
c 
« 


0) 

o 


o 

£ 

u 

s 

c 
u 


c 
o 

£ 

a. 

0) 


0) 

c 


« 
c 


E 

3 
m 
C 
o 
u 


o 

>        m 

C 


e 
o 


El" 

•So 
£  a.  u 


S       S 
o       a 


OPS.75 


89 


Ol 

c 

i 
o 


c 
o 


< 

o. 
O 

cr 
a. 
a. 
< 


< 
cc 

UJ 

a. 
O 


o 
u 

i  i 

o 

u      s 


a 


o 


■ 
E 
E 

3 


at 


m 
O 
CL 
O 


S 
Ol 

c 
■ 

u 


"I  2 


•  5  f 

"8  •>  •- 

u.  «  » 

•  o  S 
£  &  « 
S  i  • 

S  £s 

CO  »S 

O-O  '- 
^i  o  « 

geg 

S  «  E 
d.S  E 

E    0)    o 

CO  •  5 
"  2  -^ 

_0    Q." 

%££ 

c  S  e 
e5^ 

E  »  • 
o  S  £ 
O  5  s 

to  —  ff 

z£  S. 
>.•  o 

o  s  « 
•  %  • 

-  £  ° 
"o  «5  S 

S  E  « 
S  o  g 

-■Sgc 
s  >-  |Z  • 
£  o       Q. 

w   r^    «    c 

sis® 

2  ?  S  c 

0    3    =    1 

S2S- 


o  o 


W  at 


o  s 


1? 

•  ■ 

E  i 

•»  E 

>.  >• 
•a  CO 

if 


o 

S 

u.  « 
o 


^ 


~  c 

o  • 

c  c 

e  a 

c  S 
«  o 
E  E 

o.ir 
E  • 


••  a 


it 

»  o 

Q. 
C 


? 


—  •    3 


E  «  o  a» 
-  -5  •-  i* 


I      .icz£ 

a 

S       ^ 


1^ 

—  » 

li 


»-& 
WO 

z  o 


0  •  S 

O         01  '2 

i     ^" 

S  ~  «  •^ 

•  O   ^  0) 

=  «SI 

1  ga  s 

<  c  -g  c 

tf  3  E  o 

3  Ef  " 

u.  E  o  o 

«  o  ^  ^ 

*«    0>    O  s 

J,  "5  o  o 
■o  —  o  .fc 

->  o>  =  c 

O  "O    a    O 

«>-o  -  _- 

-s  =  «  s 
«  c  «  • 

£.  £  " 
»eo  o  c 

■Sz  •  E 
-<  S  E 

•  «£  8 
S  £  o  -o 

a-S  S  = 

to  a  01  t: 

c  "  o»  rr 
a>  m  S  — 
E  §  *  « 

flss 

o.  b  c  01  u 
a  o  V  o  K 
(J   u   4,  s   01 

0,  S  o  »>  S 

iiisi 

g  -  m  =5  o 

=   01  u   *  ~ 

»  Z  ^  CO  & 

i  ■  o  O  5 

£  0)  7;  z  a 

S  •-  "<  E 

•  ■«  c       o 

CO  S  5  «  o 

■*  ^  I  "  «- 

9  t>  c  -a  5 

f  C  ■  c  a 

H  0)  6  •  v 


1  = 

'1 


S  t> 


I 

5 

w 

E 

a. 

0) 

Ol 

■o 

c 

w 

•> 

01 

•> 

» 

» 

3 

o 

? 

u 

a 

01 

a 

s 

« 

^ 

0) 

« 

•9 

0) 

3 

• 

1 

0) 

o 

N 

> 

a 

S 

01 

o  -o  • 


o>  o  £ 
°-  0)  S 

^12 

*lo 

§82 

c  o  • 
o»  •-   o 

«i  £ 

•>    01    • 

to  ceo 

eo  0)  c 

"-  £  rf 
<  •"  ^ 

2ir 
I*! 

Ell 

O    •■    0) 

o  o>  ^ 

•C    0)    » 

«  "  H 
o>  _  o 

c    g>< 

•  i  fe 

CO  *-   • 
CO    C  3 

u.  a  ^ 

il° 
21:: 


=  o>£ 

g  «  & 

a> 

£  w  _ 

T:  £  OL 

£  «  E 

—  0)  o 

$  3:  u 


0> 


OPS-76 


90 


CO    0> 


o 

o> 

p> 

eg 

«• 

o 

o> 

<D 

K 

n 

eo 

^ 

a> 

(0 

<D 

0) 

n" 

'f 

o> 

■n 

r> 

rg 

r> 

CM 

r> 

? 

a 

•1 

c 

o 

a 

a. 

£ 

S 

o 

a. 

_ 

CO 

at 

« 

at 

UJ 

^ 

f* 

CO 

eo 

^ 

CM 

« 

CM 

a> 

(D 

*C 

CM 

r» 

't 

f* 

tn 

^ 

^ 

^ 

CD 

U) 

r>. 

CD 

^" 

O) 

in 

v_ 

CM 

cn 

n 

n 

r* 

o> 

rn 

n 

^ 

<>» 

n 

CM 

CM 

n 

c  s 

It 


s? 

« 

CM 

eo 

CM 

r» 

h- 

V 

t«. 

h> 

o> 

P- 

K 

o 

u> 

CD 

cm" 

lO 

cm' 

r*r 

CM 

n 

»»• 

CM 

n 

S'S 

m 

!<. 

CM 

eo 

Q 

ss 

n 

<0 

in 

o> 

in 

CD 

o 

<D 

CM 

rf 

CO 

v 

K 

of 

li 

s 

^ 

CM 

V 

SS 

«  s 

3  0» 

It 


«M 

CD 

a 

00 

2i 

« 

n 

in 

K 

CD 

O) 

CM 

o 

eo 

of 

O 

in 

o 

in 

t> 

CM 

^ 

in 

^ 

CM 

< 

0 

o 

oc 

o 

a. 
O 

CD 
O 

o 

0. 

3 

E 

e 

< 

E 

E 

(0 

o 

E 

z 

01 

3 

o 

0) 

CO 

p 

t- 

a 
o 

< 

■D 

oc 

» 

3 

UJ 

Q. 

3 

s 

a> 

o 

-1 

IE 

-1 
O 

OC 

w 

z 
o 

1- 

1- 

z 

< 

o 

o 

o 

z 

u 

3 

u. 

S 

u. 

S 

< 

o 

oc 

o 

t- 

UJ 

a. 

UJ 

< 

1- 

8    o 

UJ      oc 
o      < 


z 
o 

o 

z 

3 

s 
s 
o 

O 
UJ 


a 
o 


OPS-77 


91 


s 

^  UJ 

z  > 

o>  0 
10 

0 

at 

o 

i 

0 

« 

^ 

^» 

s 

M 

t 

o 

OC 

CM   0 

(M 

UJ 

0 

0 

gl 

I 

0 

0 

H 

s 

0 

g 

3 

u 

z 

ss 

CD 
CM 

£ 

c 

n  n 

r« 

< 

« 

• 

ai 

c 

c 

£ 

u 

0 

(D  10 

^ 

Q 

0  n 

« 

n 

u 

r>  « 

r~ 

a 

Ui 

IS  of 

B 

a> 

Q 

t 

o 

J?-* 

»-  a> 

0 

§  < 

r>  o» 

n 

■5 

0 

•»  0 

OB  cm" 

in 

0 
0 
0 

^'f- 

•" 

N 

<D 

00 

10 


o 
o 

<M 


00000 


00000 

O 


o 
o 

M 


0000 


1 


O  <B 

a 

N 


O  <0 

CM 


in  10  p)  0  0 

in 

to  h-  w  0 

a> 

•^  r»  <o  n. 

(D 

^^^ 

CM~ 

CM 

CM 

n 

0 

(0 

<D 

a 

0 

in 

CM 

CI 

0 

in 

m" 

^ 

CM 

^ 

CM 


0 

in  in  n  0  0 

n 

CM   0 

0  0 

i 

w* 

^ 

«  r>  9  0  0 
»-  r>.  <o  CO  0 

a 

«  a 

0  in 

s 

<D 

«• 

CM  n 

0  in 

h* 

_• 

r-T 

0 

2.^  t,      '- 

CD 

of  »^ 

c*j"  *- 

r-T 

0 

^ 

z 

0 

K 

■•1 

c 

< 
OC 

2 

OL 

s 

0 

(C 

c 
3 

a. 

Q. 

E 

< 

E 

M 

8 

z 

s 

0 

9 

K 

»- 

g 

i 

UJ 

m 
a 
0 

0 

-1 

01 

c 


« 

c 


•o 
> 
o 

a. 

a 
a 


o 
« 


« 

» 


01 

0 

c 
■ 

u 

■ 
c 
o 

S     s 

i  I 

si    I    8 

CD  —        o        2 

•  t    z      S 
go      --      2 

—   a         *         O 


—  po 
y  CO  J 

sr 


£.'5       P 


>>  _ 
<o  S 

11 

.."^ 
S  «  £  o 

=  oco  E 
»  •  <  o 

■  5  c  -z 


gs 


is 


3 
M 


E       « 


c 
•  p»  -S 


Q. 


IS  1^ 

E  '-<  2 


5t 


E 
« 
•! 
>> 
to 

E 
E 
o 
u 

CO 

< 
z 

>•  2 
S  E 
0  S 
a  01 
r  o 

£    Q,      « 

c  _  o 

S  o  o 
»  —  to 
a  vi , 

_l  C  < 


« 


O 


yj 

z  "-" 
SE 

"I 

«^ 

I 

"  o 


w        e 


3 
CO 


CO  wi*  —  o 

a  c  u  'D 

2  ~  a  c 

^  (O  C  a 

c  <  £  X 


5  5^0. 
o  S  Sw 
a.      4  -I  z 


CO 

S 
S 
c 

E 
« 
« 

>• 

(O 

if 


II 
|S 

gs 

—  0) 
«J    C 

a.  a 

s  S 

if 

5  E 
a  01 
O  OC 


01 
0) 

a 

01 

w 
U 

c 

E 
g 

£    s. 

-       c 
a        ■ 

2  O 

3  01 

<n      z 


OPS-78 


92 


o 
o 
o 
o 


i 
o 


at 
a> 


a 
E 


» 


c 


n 


i 
o 


0) 

c 


< 

Q. 

O 

(E 
Q. 

& 
< 

(A 


< 
C 
HI 

a 
O 


c 
a 
E 
E 
o 
u 

0) 


> 
o 


OI 

a 


0) 

a 

E 

m 
» 


o 
c 

(B 

o 

C 

s 
c 
o 


■9 

c 
o 
z 


o 

3 
IB 

c 
c 

01 

o 

a. 
r«; 
vi 


o 
S 
» 

CD 

S 

o 

0) 


■o 


3 
u 


a 

0) 

c 

£• 
a 


0) 
0) 

E 


£  E 
3  " 

?1 

•  2 
w  a 

eg  ^ 

=>  5 
o  o 

0  o 

B  n 
•»  c 

i  - 

1  = 
»  I 

g  o 

i» 


o 
o 
o 
r> 


c 
o 


w 
«    0) 

Q,    0) 

■  c 

s  s 

0  ■>< 

g « 

0)  c 
£    O 

•-•5 

.  c 

"  s 

il 

a.  01 

01  g 
•o  E 

c    . 

5  S. 
•>  £ 
g.= 
Po 
S  *> 

?1 

=    t 

..  o 
o  a 

II 

a: 

=  o 

•  •- 

3    « 

c  s 

C    3 

a  u 


S  § 

_  a 

=  u 

o  i 

S  o 


01 

a 

a 
o 
^ 
u 

0) 

Q 

E 
a 

w 

a 
o 


'i 

0>   >- 

E  <° 
E  S 

o  J. 

CJ  O 
—  « 
S  o> 

01   £ 

S  a 
kL  a 

«  c 


II 
as 


c   a  S 

01  •=  Ji 

e   01 
«  c   a 

S  "S 

^£   a 

>>.2  o 
1   §0 

o.  o  £ 
■5  a  2 
a  —  -o 

03     = 

i:  B  a. 
c  c  a 
o  S  a 

08c 

«  0) 

'     2  a 
-  a  £ 

n  0)  a 
CO  -J  c 
5i   ».2 

w£  o 
a  ,  3 
■o  p>  p 
J;  o>  o» 
O  o>  *- 

»  £•  a 

X  2  c 
Hi  B  p 

a  a>  'o 
Q.  u.  < 


o 
=  o> 

$2 

IS: 


J? 

=  •0 

•p.  a 

1  = 

r  01 

a  O 
a  c 
o  _ 

Si 

a  £ 

2  s 
S  " 

O  o> 
u  <» 

o  '" 
a  C 

5s 


It 

i? 
a  -D 
01  £ 

c  a 

"1 

o  " 

§0 
ss 

CO    o 

;•= 

■    a 
o  «»•.. 
•  P  S 

sll 

£  ^  o 

O  C  "- 
a  o  » 

'•o  • 
a  c  « 
a  a  is 

■o  5  S 
3  o>  a 
■5  •-   o 

=  >  " 
„  U.  O) 
a  e  S 
§-   fc 

c 


0 

0 

0 

in 

to 

0 

0 

« 

0 

4» 

in 

K 

1 

h» 

^^ 

c^ 

CO 

M 

0 

z 
< 

P 

< 

E 
a 
a 
>• 
(A 

1 

a 

c 
0 

E 
a 

a 

a 

>« 

u 

M 

c 

a 

3 

s 

E 
E 
0 
(J 

a 

a 

M 

>> 

c 

s 

0 

i  I 

M  E 

<  o 

z  " 

^  a 

5  •- 

i  ^ 


o 
o 
o 


CO 

o 


a 

c 
o 


c 

3 

E 
E 
o 
u 
tn 
< 
z 


o 
o 
o 
o 
o 
p> 


E 
a 

OI 

o 


o 

a 

r 
a 

c       ~ 


•o 
a 


a 
c 
o 

o> 
a 
IT 


?i 


ops-79 


93 


£-        r 

5"  to  .•  o) 

o       u.  CO   2.   <o 

o  -  ^  S  c 
=  2  »  o  c 

.  ;?^  o  to  e  5  e 


O 


2  ■  <o 
"  E 

o 


g    o    c    ♦-    «>   —    P 


§  "  5  g£  -,  _ 

*?M  E-  e  "  S  § 

^  ^   o*             o  •> 

=  3  »  ^  =  S 


<5>£  5- 


_  E  S  5 


•-  4  *  S-  «  SL2  o. 

©5  c  ■£  jr^^ 


«  to  5  o  S  s 


^    J£   "'     ^    •*     «» 

•>£  =  u.«.  s  £  ^ 
c-5g<oE'»- 

=  ^§^■5-118 

•?un»SEo 
o  ■  c 


*S-^ 


^  c 


55  5=  c  i-2  J- 
"£-  °  ^  Sto- 

■§  ~  a?  •  to  «  o 

3«>-uai'S£$' 
=  Si=  =   3  a^ 

J!  ^  I  is  »  c  01 


O 

£ 
a. 
o 

cc 
a. 
a 
< 

CO 

z 
o 

F 
< 
c 

lU 


E 
E 
o 
o 


■  A(O^OT    •    U    S 

•  ©It  c=-»»i> 
•g  —  <o^c«»c 

-  5  ""•  p  p  £  2  • 
-■oEtt""*" 

3  =  to  u  otos^-s 

■S  o  C  s  s  E  •  a:^ 
t-  0.(0  •  S  c  P  •  £ 


5  E       c  > 
•:  a.       01  o 

2  '5       "»  S; 
eg.      J3  o- 

l?f  rs 

o.  a  E  o  ^, 
E  «  o  c  g 

—    0)  *    0)  — 

3  o  -o  -P  K 
2  ."    PC 

£  "-    3    o  _• 

<B  •-   S   *   o 
5  o  c  P  1^ 

=  1  "  »P 

gi^f  i 

3  <  ■©  =  • 

»  a  -o  • 
•>  -  o  2  p 

O     ©     (B     O     P 

0  c  •  o  * 
c  o  •>  S  Q. 

2   a   2   ■  I 

SI  °s  • 
e|  o  "  g 

■^  E  •  P  » 
2      "  o  « 

1  o  p  s  " 

2  o  E       .. 
Si2  E  S  ? 

z  Si  Ss  « 

J!:    #*    J.* 


o 
o 
o 


to 

o 

z 
< 

E 

01 


S 
a 

■o 

P2> 

*  = 

0>    o 

o  r 

>    01 

•o  p 
« 

•  2 


2  = 
^S    ■ 
'I  £ 

"  "  s 

a2e 

if  »s 

i  2"o 
»  o  c 
(Sua 

2  ?  • 
o>  P  a. 

«  o>  o- 

to,S  • 
(J  "•  = 

=    C    0 

Z  a  c 

.Si 


0)  o  •■= 


.a 

3  ' 


I 


I       15? 


to 


c  ><  oT  -i  S  J?       o 
E  o>  5  2  S  2      = 

?.=  °-r  s  ?    p 


E 
E 
o 
u 


a. 


•=  a.-  •  at 
^&2i|| 

S"S5 ' o 
•    •  o.g  $  = 

3  Z   "   P   "   •         > 

2  S  "  2  <  P      "£ 
S  ■?  £''-  5  2      2 

2^253§ 
>  E  o>  "  °  E 

S.2  p  g-io. 
«  o  a  5  —  2 

si  111  I 

Sllltl 


to 

< 
z 


2«€ 
°-£  & 
"S2  E 

>  2  E 
o  >  o 

!;  O  o 
ca.  Q.  C9I 
"  o  P 

-   "2    = 

~  5.  o> 

=  •5  = 

m    m  ^ 

0.  -o-g 

p  E  8- 
»  «  S 

P     «    M 

s-§ 

>  p  s 
p  o  a 
Z-5.2 
a  «  P 
s:  c  3 
ta.Ec 

■  S  e 
"  a  I 
<  ^  u 


C 
a 

111 

cu  "  .o 
p  r  « 

a  i.  £ 
i;    Q. 

p  = -S 

0)  «>  2 
o  —  > 

"1  2 

p  E  o 

a  o»  •- 

«>  •»  S 
«  •£ 
u.  a  E 
<i£  £ 

*  3 

|«l 
£  •  S 

o  "  J 

£  2r 

0     0   = 

■ops 

•  g  3 
■  -  TJ 

a  a  c 
S  "  " 

a  P  2 

u  c  ■> 

o  t  a 

a2  E 


3   .> 
C    P 


2  o. 
O    ■    a 
—  -g  c 

«>  £  2 

■o   0(  — 
2  «  g 

Jfl 

*  ^  E 

5  p  " 
£  ■  >. 

c  U  £ 
»0   o 


8" 


■  EC 

£  <   *  • 

r  0.  c  = 

S  a  a>  u 

Z  c  £  < 

<  <  «  Z 


OPS-80 


94 


9  w 

•S  • 

2  t 

u  a  c 

c  o  — 

J2  o  •g 

£  c  '^ 


t-  s 


z 

o 

P 

c 

< 

EC 
& 

o 

« 
u 

o 

c 

a 

a 

a. 

Q. 

E 

< 

E 

(A 

o 

Z 

» 

o 

a 

p 

1- 

s 

1 

Ui 

(0 

a. 

s 

O 

Jl 

5  E 

~  S  « 
»  _  •) 

III 

^S  i 

S  E  S 

09    O    ~ 

a  w  0) 

£  •>  = 

n  .t:  a> 

8|g 

E  u  » 
—  =  £ 
5  <5  a 

S!  c  « 

lis 

I£l 

■8  5  « 
3  3  s 

c  o  o 

Cog 

0  _.  o> 

r  ^  o 

O    «  •o 

S-  »  c 

O.  0)    c 

":  c  o  c 
£  3  c  o 

^  "  — 

«  f    C    s 

1  c  S  « 
~  S  "  r 

2  ^  ^  » 

Sf  So 
°-     -  z 

*!«£ 

«  o  ^  •■ 

m    0>     O 


o  O 
s       O 

"e  = 

-  •>  g 
=  2   g 

i|S 

o  ^  -o 

U    O    0) 

c  "  -c 

O  "O    * 

I  i^ 

•>  g  « 

£    O    ■> 

r  s:  « 
(s  a  A 
«(   fc- 

i  o  « 

s  =  = 
St  * 

2S8 
1^^ 


r  c 

*0  ^  A  in 

*  —  c  T  — 

CO  t  ■*  a  E 

-  -D  5  x 

E  •  «  S  a 

a  »r  CO  —  p 


O 

o 
o 


01  a 

£  E 

01 

O  Q. 

_  o» 

a  (/) 

o  >. 

—  J3 


<i 


c  CO  'i 

£  'D    o 

a  1  £ 


M  U.  (J 

1  =  o 

a  o>  w 

2  E  = 
a  3  o 

—  i  O 

a  J2  _. 

«o  c  J? 


a  ' 

SB 

.  o 

a  ^ 

S  o 

•  o 
a  u 

»^ 

•  g 


? 


K   S   »S 


c   a 

11 

c  a 

a  3 

E  « 

^  o 

e  a 

a  ^ 
A  a 

—  c 

*  s 

en  o 
9  a 

<  £ 


>> 

B  ^ 

a  Q 

5f 

E^ 

a  ^ 
S-o 

w  a 
o  a 

«-  a 

c  o. 
o  a 

a  £ 

"I 

a>  C 

o.  a 
a  Q. 


a  o 

?s 
I" 

3  < 

.  a 
o| 

a  o 

&   a 

' — ^  A 
a  _ 
a  — 

s  * 

n 

II 

O    w 

c  »- 


£  a  *« 
a  a  ■ 
a  a  a 

»S| 
fe         o 

=  .» ^ 

o  ~   • 

-  £  S 
a  "  a 

111 

a  c  S 
ago. 

=  2  c 
a  »-  S; 

■g  »"  I. 
2  -D  o 
Q.  a  ■= 

2  2a' 
g  a  TJ  1 


a 

> 
o 


a 

c 
a 


*«5  c 

So5 

o  •*  a 

u  a  E 
c  E  o 

"is" 
Its 

O  -n  ? 

0  S  a 

"  T5 
«  S  g 
<  -o 

>-a  °- 

1  o  c 

a        CD 
c   a  •£ 

=  1 


c 
a 
a 
u 

c 

■  -D 
1    = 

0)    (B 


'-   C 
l5 


. — .         3 
CO  U 


!^ 


£  o> 


■o  ■ 


c 
.ii  a 


a 


.£   a 

5S 


a  w 


a  5 

■c  2 
a.  a 


c  S  o  ^ 
=  £  8  o 

E  I  :  • 

E  *iE  S 

=  5        2 

EZgg 
a  o  e  a 

I  «  ~  % 
w  a  S 

TJ  §  a  o 

>  o  c  « 

°-  c  «  i 

•:  u  C  a 
F.  >  a  a 
a  -o  a  a 

E  a  a  Z 

S  3  =  a 

a  £  a  3 
V  13  a  u 


E       o 
<n       |- 

I       g 


a  i   « 

a  u  a. 

£  S   <M 

oJ  a- 

g  o  „- 

a  -o  *" 


c  u 

o  — 

•s  a 

II 

a.  o 

E  = 


50  = 


1  s 

E  2 

o  c 

O  a 

">  i 

<  S! 

2  3 

>>  ? 

s  a 


O     wi     S 

o  0)  a 

«»■?  C 
a  a  ® 
o  u  c 

111 
o  -o  g 

*  ™  o 

c;  c  °- 

a  s  o 

>  2  CJ 
ok'-' 

ttf  g 
E«  o 


a  s 

3  c 

C  3 

Q)  a 


>.  a 
o  .0 

•o  o 

£§ 

Sen 
aU 


r 

a 


a 
a 


1  -S  Wj 

S5=S|i 

a-O   =  i  =   * 

g  «  >  I  »£ 

«  2  s  i  I  5 

=   u   u   ^  'O  a 
-I  a  w  I-  a  a 


OPS-81 


95 


^    I 


8^ 


I 

en 
u 

z 
3 


O 

S 


o 

K 

< 
o     • 

§  I 


e 
e 
3 
a. 


g 


I 
g 

1 


m 


s 


s 

E 


St 
'if 


seooacuoB 
|lHll?i| 


K  C  *  z  c  C  S 


OPS-82 


67-439  0-93-4 


96 


s 

e 

to 
in 
in 
n 


c  •: 


Jo-o 


o  «  . 


s 

p 

c 

< 

J 

0. 

s 

o 

c 

1 

a. 
a. 

E 

< 

£ 

M 

u 

Z 

o 

o 

v 

F 

t- 

g 

? 

lU 

a 

a. 
O 

5 

X 

e 


0) 


OPS-83 


97 


CO 


6s 


iii 


S| 

^§ 

u.  O 

O  H 

I-  < 

Z  > 


CO  o 

CO  E 

=2  I" 

CO  o 

<  y 


LU 

< 
CL 


<  I- 


< 
UJ 
UJ  UJ 

a  u. 


< 
Z 

o 

Z3 
O 
UJ 

cc 


< 


o 


CO 


Q.  CO 


CO 


CO 


N 


CO 


O 
CM 
CO 


K  O 


in 

o 

V 

in 

o 

V 

o 

in 

m 

eg 

s 

«5 

•5 

C»l 
C»i 

e> 

in 

CO 

CO 

a> 

CJ> 

CO 

o 


(0 

DC 

1- 

UJ 

o 

I 

UJ 

o 

2 
o 

p>  »- 

CO  e> 

o  V. 

eg  CO 


in 

5 

^. 

m 

in 

^ 

♦• 

eo" 

1 

5 

5 

s 

a 

O) 

a>       o 

0>  CO 


eg 

o> 
eg 
«» 


UJ 


I        § 

<      a. 
eg        CO 


>■ 
CC 

< 
z 

S  Q 
?t 

3  CO 
•^  X  y 


UJ 


b? 


UJ  ^  < 


(0 

z 
o 

•-  p 

^  < 
o  z 

DC  o 

(S  (0 

ga 

a. 


CO 
UJ 
CO 


GC 

o 

z 

i 
< 

(C 


U.  nj 

8     Si 


(E 
Q. 


a 

z 

UJ 

Z 

o 
o 


CO 

UJ 

o 

UJ 
OC 


»-  CM 


CO 


OPS-85 


98 


c 
o 

a 

z 

o 

o 

!E 

t- 

r 

9 

< 

o 

Q. 

1 

o 

a 

cc 

c 

0. 

o 

0. 

< 

« 

(/> 

3 

E 

i 

C 

o 

a: 

— 

UJ 

« 

Q. 

> 

o 

< 

It 

51 

tl 
8S 

Si 

".0. 

If 

'-t 

S   N 

o£ 

c  c 

s  — 

o  o 

«  o 

•^   •^ 

O    c 

II 

0.  ? 

S  • 

tl 

11 

s   » 

«•  »- 

c   « 

".  ■ 

■a  S 

3      . 

5| 

sr «» 

o  » 

V    > 

w    S 

a  c 

i»  3 

o-  c 

s  » 

a.  £ 

li 
li 

li 

gi 

1§ 

Sse 

■o  O 

15 

n 

"  S 

=  1 

m  inciude 
aft,  and  o| 
rritory. 

•  t 

S  o2 

Is 

§•^3 

w    .  «: 

li 

•^  o 

a   m  M 

IS 

Certific 
Bbie  to  i 
»ver  Unl 

•"  •» 

®  ? 

■no" 

ion  am 
s  appll 
to  and 

1 

0)    1- 

i§^ 

■ 
o 

M 

3 
-> 

1^ 

i'i 

2  <o 

ation  Regu 
nd  regulati 
operations 

» 

m 
■a 
c 
S 

1 

C 
« 

il 

>  ■  c 

2 

15 

«  a>  01 

U     S     =     B     "     » 

o  o  c  c  •  5; 
"  £  m  >  3  o 

S  T3    O    "  «    « 

s  c  ••  ^  eft 

c  a  o  S  ■  c 

■=  oi  K  0)  "  o 

S  01  *■  c  iJ  = 

C  '-  TS  0)  c  2 

•o£  g  "2  <" 
=  >  2  o  i 
■  >  n  £  S  « 

lsl-=|f 

S  *-  £  s  ■  g 
S-  S  E  3  s    - 

"  t3  c  2  •©  -c 

■o  2  *  5  S  •£ 
S  o^  „  S.S 

o  Q.  "  o  £  i: 

o  m  2  -c  ■  - 
2  .  10  •»  •  2 
J  =.  0)  a.  o  o 

£  c  J2  g 


M    ■ 


£  r  ^  r  £ 

E  o  S  «•  c 
a>  •:  ^  «i  o 
>  K  o  a  s 

I  "  «  S  c 
■S  «  2  o  o 
c  >  -s  a  o 

fl)  H-  ?  ».    . 
at  t) 


SSa.Z 

0)    o    _  < 


«  E  ■  * 
o  0)  c  jc 


a. 

Q.  0 

c  — 


iplll 

TS  —  •=  £  =  " 

S 1  £  1  •  S 

8  •»  c  ■  2  » 

2  o  E  p  »  S 

c  c   £  fc        <o 

S    g"  w    Ol  O)  Q. 

o  ■  »  »  ?  « 


2=  «>  &€^ 

E  «£  ■  o-c 
■g  2"i2«-g  g 

_    S    _    »    (B    O 

5  «)  3  '  -  * 
_    S-  C    0>  g    •) 

S  g  =  c  £  2 
S  o-  g  J  c  = 
I  «  8  £  o  g 

u   C  2   at   i   >> 

£  c  2  S  2  » 
*  o-s  °-a>~ 

k.    O  *«  £    0) 

„«—•'*  "o 

S    ~    C    9>       -   «B 


? 


S  c 


A.  Ot  o    ^ 


?  p  "  ^  —  w  c 
fc  5  o  •*  c   X  S 


p  0  "  E  i 

_.   O   Q.  c    K  -r 

"S  u  ^  o  0)  g 

—    P           m    C  O 

<n    O    «>    S    V  S 

O  ;=   C   0)  S  <D 

"25  S-  "5  oi 

"  5  ~  ?  £  x 
fe  2  ?  2.^2 

>  ?  E  p  "  tl 

O    O)  -    k.  =  " 

>,  0,  o  01  u  b. 
•;  -O    "    01 


_  o  >  ^  o  c 
2  =  «>  5  s  o 

« ?  I  ^  = " 


f^  «  ^  3  a  s 
H  u  S  •>  a  E 


^    0) 

.•c  -o 

HI'S    - 

«  £  n  c   o!  £ 

>.  r  c  w  o  — 

=    O    ™  «    O    0) 

-  I  5  S  °-S 
«  •  ■  ?o  2 
•Q  ■=  »  •  ^  g 

•  5>2£  "  " 
£  o£  ©I'I 

!  "5  £  £  5-0 
^  ■  >•  ?  &  S 

*  c  =  2  o  «- 

■n  5  —  •=  —   P 

"    3    O    0)    o    ■ 
"•  t    Q.  0) 

«  a.  a. 


SJ 


£  c - 


1  -O    Q.- 
u  5  m  ^ 

^    ^    fl»    w 


.E  a. 


o  a  o 


OPS-86 


99 


8 

1 


8 

s 

i 

u 


a 

s 

9 

K 
It 

u 

oS 
c£ 

St 
5? 

il 

■e  £ 
c  • 

•.a 

•   O 


e 

0 

c 

z 

g 

o 

o 

s 

1 

1 

o 

s 

UJ 

E 
8 

• 

^ 

a 

1 

1 

< 

J 

^ 

w 

1 

E 

S 

o 

i 

c 

s 

c 

111 

? 

s 

O 

< 

a 

is 

^1 
if 

C  u 

3  « 

II 


OPS-87 


100 


C5 

^ 

en 

O) 

o> 

at 

V— 

T— 

<a 

o> 

c 

(0 

J= 

o 

C\J 

CO 

O) 

O) 

c 

o> 

a> 

0) 

▼— 

T— 

o 

o 

a. 

^ 

CM 

o> 

<J> 

o> 

o> 

#  #  #  #  § 

o  -^  o  ^  ■•- 

c>  o  o  •-'  d 

I  I 


o 

•.- 

in 

T 

o> 

o 

o 

1 

1 

^ 

V 

CO 

# 

# 

O) 

<o 

s- 

in 

»- 

o  in 

CO 

CO 

CO 

# 

# 

O 

6  ^ 
1 

■^ 

^ 

CM 
CM 

d 

1 

d 

O    CM 

^ 

in 

# 

o 

d  u> 

in 

^ 

o> 

CM 
CN4 

d 

d 

#  # 

CM    <J> 

# 

CO 

00 

# 

T 

iri 

(b 

CO 

1 

ID 

CM 

.  CM 

<  2 


h*  CO  CO  in  K 

in  CM  (O  O)  r>- 

o>  CO  tf>  r^_  h-_ 

cm'  o>  cm'  o'  d 

«D  r^  CO  o  1- 

CM  ■* 


00  T-  <D  m  m 

in  o  r^  r^  00 

o  v_  <o  •-_  r>-_ 

ro'  o>  cm'  in  d 

«D  r>.  CO  <J>  «- 

cm  CO 


o>  O)  ^  in  o 

in  K  »-  in  00 

T-_  v_  »-  in  (O 

co"  O)"  <D  o>  cm" 

«D  h.  CO  00  •- 

CM  CO 


in  m  (O  •-  CM 

•-  »-  CM  in  CO 

|>>  C3  «>   o_  co_ 

o>  od  co'  <o'  »-" 

>-  <o  CO  CO  »- 

CM  CO 


CO  in 

r. 

o>  V 

m  CM 

o 

in  CM 

a> 

'-  CO 

•-  m 

^ 

O    CO 

t»    CD 

to  o 

CO 

1-  in 

n  CO 

o 

m  CO 

O) 

CO  00 

a>  in 

V 

O    CO 

in  ^ 

(D    00 

00 

CO    CO 

t^    00 

o 

in  •<>■ 

00 

CO  00 

t^  CO 

•<»■ 

o  CO 

CO    ^ 

a 

> 

CO 


o 
c 

Cd 

es 


t^  V 

^ 

t^  CO 

CM    Tt 

o> 

CO    CM 

o 

CM    CM 

o>  o> 

CO 

o>  ^ 

^  o> 

c 

z 

o 

o 

ffl 

1- 

u 

< 

IC 

a. 

r 

a. 
O 

o 

cc 

C0 

0. 

c 

a 

.9 

< 

« 

OT 

D 

Z 

O 

o 

t- 

< 

c 

cc 

HI 

o 
m 

Q. 

■> 

o 

< 

o  2 
s  a) 
«  U 

cl 


CO    o    c 


m  CB  ^'  ^^  *-' 
W  £  M  O  ^ 
£0)00.0 

i     Q.    >     10     C 

<  O  £  £  Ui 


u 

< 

■b 

S 
« 

« 

a 
en 


CB 

■o 

CM 

a> 


CB 

C 

a 
55 


>H 

» 

w 

w 

S 

(B 

eg 

C 

o 

o 

B 

c 

2 

CD 

s 

o 

o 

■> 

o 

T3 

0} 

(0 

0) 

.o 

C 

2 

IZ 

3 

o 

CL 

O 

c 
o 


a> 

0) 
Q.  " 

^? 


OPS-88 


<  S 

2  c 

CO  'E 

y  c 

^  o 

O  < 


« 

E 

o 

t; 

>. 

CO 

o 

o 

■D 

5? 

CO 

0> 

£ 

o 

c 

5 

CB 

•D 

2 

5 

I 

10 

3 

1 

CO 

CO 

c 

1 

0) 
1 

'c 
E 

.9* 

0) 

> 

< 

e 

« 

T3 

0) 

■o 

_c 

3 

t3 

^ 

1 

O 

u 

c 

< 

Q 

< 

CO 

ffl 

3 
C 
(B 

CB 

3 

o 

c 
o 

< 
o 

CO 

CB 

3 

< 

o 

CO 

.1 

O) 

c 

o 

X 

CO 

0) 

c 

CO 

c 

0) 

•D 
CJ 

c 

(0 

t3 

« 

CO 

CB 

3 

o 

c 

Q. 

.o 

o 

3 
O 

3 

t3 

1 

2 

c 

o 
eg 

oc 

2 

< 

qI 

2 

< 

c 

_N 

£ 

■o 

<B 

3 

■a 

o 

« 

'c 

O 

c 

1 

£ 

a 

c 

CB 
CO 

C 

(0 

a. 

o 

3 
•D 

a. 
cr 

CB 

o> 

6 

CB 
« 

> 

0) 

O 

.1 

O 

.1 

> 

3 
< 

1 

^^ 

u 

o 

o 

o 

o 

u 

< 

< 

< 

< 

< 

CB 
O 

m 

>. 

2  « 

CB  « 

CO  £ 

c  O 

.2  CO 

CB  o 

C  = 

0  CO 

ca.  -D 

CO  c 

£  «> 

2  6 

t-  E 

1  8 

m 

Z 


101 


•-    CMI 
<»    ~ 


#  #  # 

to   t~    ■^ 

o 

# 

o 

oo 

# 

# 
h. 

# 

o 

#  # 

ID    — 

^      T^      ^ 

y-    CO 

in 

1 

a> 

p> 

in 

in 

5 

CO 

o 

t^    -^ 

#  #  # 

^    O    V 

# 

# 

CM 

o 

in 

^  CO 

W  6  in 

ci 

in 
u> 

CO 

CO 

s 

K 

ih 

in  CO 
7 

#  #  # 

C*>  O  GO 

(O 

o 

o 

# 

o 

ob  6  ^ 
CO  »-  •- 

CO 

a> 

in 

cvi 

CM 

CM 

g 

1 

CD  »-" 

r»  a>  OO 

CM  CD 

V  f^  in 

CO  <»■ 

CO 

»-    O    V 

It    iD    -V 

CO 


V    CM 
CO    « 


CM 

o> 


CO 


a> 

in  CO 

in  rv 

^ 

CM 

in 

CM 

h-  o> 

CO  CM 

a> 

a> 

CM 

•  CM 

•<  2 

CM 

in 

r^ 

CO  CO 

lo  in 

eg 

a> 

(O 

V 

(D  CO 

CM  CM 

in 

(O 

(D 

C  2 

CO 

in 

<  2 

»- 

co' 

CO 
a> 
in 


O  CM 

CO        •- 

CM 


o 

CM  »- 


o 
o 

CO 


CO 
CO 


CM 


CM 


o 
CO 

CO 

CO 


V    CO 
CM    O 

in  »- 


0>    CO 


c 

z 

o 

o 

« 

t- 

u 

< 

jC 

"•S 

a. 

e 

a. 
o 

EC 

O 

■B 

a. 

c 

a. 

o 

< 

« 

« 

z 

o 

CC 

»- 

< 
cr 

UJ 

c 
o 

s 

Q. 

> 

O 

< 

•o 

< 


e  S 

-  < 

S  w 

<8  3 


=  _  "  ?       HI 


I   I 

<l      < 


=  •o 
o  e 
»  t: 

g  §■ 

S   (0 

2  c 
c   o 

OS     u 

1  ^ 

^     CO 

c    c 
a  — 
•D 
c 
a 


c  tr 

si 

=  1 

a   c 

*  -K 
u   o 

II 

Q.  ■O 

E   « 
o  2 

U    U. 


■D 

e 

3 
II) 
« 

•  £ 
2  E 

3 

|1 

<  o 

_   "O 
o   c 


9)  o 


c 

0) 

o 

> 

O 


o 
a. 

>  >. 


a   a>  ;= 


o   o 
oc  a. 


■D 
o 

a 
u 


T3 

—  » 

S  O 

O  = 

s:  " 

"co  I'' 

O  C3) 


i  = 

UJ   a  . 
2  ? 

O     o    • 

-   c  , 


a 
u 


CB 
3 

o 

c 
o 

o 

3 

■o 

O 


E 

s 

^      >• 

2  (O 

O     O 


a 

2 
a 

o 


<    O 
S   Q 

o 

Z 


—    o 

c  a 
o> 


M 

^  2 

(S  u 

S  (S 

**  eo 

eg  a 

«  I 


0-  S 


1  « 

2  = 

4)  — 

i  = 

1  2 

2  Q. 


o  o 

Q>  (D 

O  CO 

«  9- 


£    Q. 

c 


2    m 


o  2 

0)      CO 

c   £ 

CO     Q. 

i- 1» 

•=     CO 

Is 


« 

3 


CO 

2 
CO 
u 


5  2  E  2  o 


0-   » 

z 


<  * 

Z 


>    - 

2     CO 

Q.  t: 
a.  <B 
<  a. 


c    3   a 
«  2  .2 

P>  o  2  ^  ^ 


Z 


c  S 

=  « 

Cd  cs 

S>  = 

«  > 

Q  =5 

Z 


2  <J 

GO  « 

fc  CO 

10  e 

c  = 

e€ 

<  s 


OPS-89 


102 


r)  ^ 

#  #  #  #  # 

O)   o> 

rv.  t^  o  CO  o 

a>  o> 

^  <6  ci  ai  d 

w  CO 
o>  at 
o>  a> 


r-    CM 


S;  S:  S;  #  # 

a>  o  r^  o  o 

c\i  <3  <c  ^  ci 

U>  CO  <o  o 


#  #  #  #  # 

00  (O  o  o  o 

t^  si  uj  o  ci 

^    CM  lO  O 

I  I  T- 


eor 
on 


CM| 


o  in  00 

<0    CO    CM 

CO 


^  o  m  »-  o 

U>    CO    CM    V 

CO 


f  o  to  u>  a> 

V    CM    <-    CM    CO 
CO 


C»    N-    O    O    O 
»-    •-    CM    UJ 

CO 


c 

z 

o 

o 

a 

t- 

o 

< 

a. 

a. 
o 

O 

00 

Q. 

C 

a. 

.9 

< 

« 

(A 

3 

Z 

O 

o 

a> 

H 

CC 

< 

c 
o 

111 

cd 

a. 

*> 

O 

< 

CO 
0) 

T3 

ca 
o 


E 

3 

w 

O 

« 

w 

o 

S 

c 

T 

12 

• 

a 

> 

i 

IT 

CO 

e 
o 

c 

at 
1 

o 

CO 

o 

z 

C8 

E 

s. 

c 
g 

CO 

o 

•B 

o> 

3 

X 

« 

o 

3 

3 

(T 

UJ 

a. 

Z 

CC 

cr 

« 


CO 

o 
> 

CS 

S  ' 

Cd  g> 

i  = 

3  ca 

2  * 

S  S 

|i 

o  S 


.  E 

E  S 

3  •- 

w  O 

s  = 

S  £ 

>>  on 

|i 

CO  ^ 

'^  u    en 

e  a>  .9 

tr  c  C 

—  jc   o 

5  «   o 

g  S  5- 

i  « ;: 

S  3    CB 


C     0) 


a> 


§  a:  s; 

CO     c    *" 


OPS-90 


103 


e 
o 

^ 

g 

< 

e 

E 

o 

a. 

"O 

o 

c 

a 

« 

0. 

c 

0. 

S 

< 

M 

(0 

^ 

z 

o 

o 

a 

< 

c 
o 

Ul 

7a 

Q. 

•5 

o 

< 

^ 

—  (O 

tv 

K  eg 

1  ^ 

V    ID  0 

eg  « 

CD 

'-.  s 

eg  m 

X) 

o>  <c 

m 

1^  a>t^ 

e»  o> 

CO 

*^    O) 

«o  V 

0 

—  0 

CM 

(O  0  r>- 

•V  in 

0 

KCM 

0" 

0>  O) 

00' 

eg'  egW 

0>    CO 

CO 

rg 

eg 

in 

(O 

S' 

s 

__ 

^^ 

to   c 
0   c 

V  —  10 

^  CM 

0) 

^    "O-IO 

»-  CO  ^ 

10  t^  eg 

<o  r^ 

in 

CO       CO 

in  0  in 

N  CO   •- 

h- 2 

V 

v~        ^ 

CO  ^  V 

Q.    (0 

^-■       eo 

V- 

V— 

o>       o> 

0  .c 

£" 

CO 

r^  mi  eg 

«o  ■v 

0 

00  cgio 

-    — ICM 

"•^  Oi 

«D  to 

f) 

(o  m 

0 

0  o> 

0 

V    O) 

CO 

a  * 

COO 

o> 

Tt  m 

00 

CO  0 

o> 

—    V 

CO 

a>  cm' 

y— 

^-"o» 

(O 

eg'  eg' 

V 

0  co' 

co" 

eg  m 

10 

in 

CO 

O)    V 

CO 

eg       c\j 

CM          CO 

CO 

c 

C^ 

f^  00 

If) 

»-  K 

00 

^    GO 

eg 

CM    CO 

m 

0 

•-  00 

0 

V  V 

CD 

^  o> 

s 

0   CO 

CO 

a 

K  ■« 

CM 

mp) 

00 

*    "h 

f^    0 

K 

c 

3 

<  > 
u. 

TO  0» 

oi 

in  0 

in 

eg'  cm' 

V 

■^  cm' 

CO 

gj~ 

» 

m^ 

CD 

00  9 
eg 

s 

UJ 

•0 

0 

CM  0> 

^ 

ss 

0 

o>  eg 

^ 

h-  in 

eg 

a. 

IS 

0  ID 

<o 

K 

o>  in 

in 

—    (O 

« 

K  CO 

u> 

h- CO 

0 

CO  in 

CM 

—  K 

00 

c 

<£ 

m  ^' 

in 

0>  CO 

co" 

>-'  cm' 

V 

iri  cm' 

r^ 

1 

0  m 

CM 

to 

CM 

V 

in 

CM 

s 

■5 

0 

rv  K 

^ 

0  »- 

^ 

CM  eo 

0 

0>    CD 

in 

1 

ll 

P>  (O 

0 

Si^ 

eo 

O)  CO 

CO 

(D    V 

<o  eo 

10 

in 

o>  e> 

O) 

V  in 

0 

^i 

0  a> 

0 

COS.' 

^ 

in  CO 

O) 

0  »-' 

eg' 

a> 

CO  CM 

^ 

in 

^- 

9- 

CO  in 

eo 

•0 

»-          CM 

CM          CM 

£ 

0 

£ 

e> 

CO  mi 

m 

o>  in 

^ 

—  o> 

0 

eo  a> 

r* 

i 

1? 

eg  eg 

lA 

h-  ^ 

o> 

>c  eg 

h> 

^    CO 

Olv 

h- 

O)  0 

o> 

eg  CM_ 

^ 

eg  e> 

CM_ 

g 

<E 

ssi 

to 

e>co 

in 

in  CO 

eo' 

o>  »-' 

*- 

^ 

r^ 

CO 

V 

^ 

o>  ^ 

V 

CO 

^   ^ 

y-          CM 

N 

c 

CO 

00 

^  m 

ID 

cos 

eg 

in  * 

o> 

^    COI 

r^ 

at 

•     S 

eg  <o 

S 

CO  00 

CM 

in  CO 

eo 

•-  eo 

o> 

1 

CO  CM 

0 

»-  K 

o> 

V    CM 

CO 

V    CM 

CD 

<E 

^-■cg 

0" 

CO*  in 

co" 

CO  0 

CO 

o>  eo 

k" 

^ 

m  CM 

<D 

CO 

V 

^ 

K    CO 

CB 

^       ^ 

»-           CM 

0 

i 

CD        _ 

0 

m      _ 

0       _ 

& 

5P| 

clO  I- 

OlO 

CB 
2 

PC& 
0.0 
Tota 

PC* 
0.0 
Tota 

1 

Ul 

1 

s 

0 

■( 

M 

B 

> 

9 

g 

w 

E 

1 

ffi     0 

i 

OT 

f 

§ 

0  5 

_i 

a» 

« 
u 

cd 
1. 

s 

-£   Ul 

< 

0 

>- 
u. 

« 

OPS-91 


104 


0) 


c 

TT 

00 

CM 

00 

■-I 

^- 

Q> 

a 

c 

in 

K 

CM 

■^ 

^ 

M 

£ 

o 

CA 

>- 

•5. 

•<T 

o 

^_ 

V 

ml 

•«»• 

CD 

CO 

o 

O 

E 

r^ 

r- 

cm" 

«o" 

0] 

<U 

0) 

k. 

3 

LU 

111 

□. 

S 

0) 

X 

<u 

c 

Q. 

a. 

w 

(0 

M 

*>« 

% 

eg 

CM 

It 

OO 

in 

r~. 

2 

c 

Q 

< 

ai 

u. 

o> 

X 
1- 

CM 

m 

CM 

CO 

o> 

■> 

z 

> 

o 

a> 

M 

00 

n 

« 

r>- 

CM 

« 

i 

3 

Q. 

t 

5 

P 

^ 

^ 

co' 

V 

•D 

o 

lA 

Q. 

a. 

•> 

CD 
9 

c 

c" 

3 

O 

10 

o 

.2 

(0 

■o 

Q. 

0) 
O) 

c 

t3 

CO 
Q. 

C 

t- 

O) 

E 

tr 

cd 

^ 

V 

in 

o 

1- 

o> 

CD 

c 

s 

2 
o 

•o 

CO 

h~ 

o 

CO 

^ 

r^ 

^ 

CO 

w 

o 

CD 

s 

"3. 
E 

'T 

o 

m 
cm" 

■fl- 

in 

co" 

o 

E 

c 
o 

u 

c 

c3 

0) 

E 

UJ 

UJ 

UJ 

1 
2 

(A 

C 

.2 

00 

1 

c 
2 

Q. 
(0 

c 

w 

o 

c 

I 

CO 

CO 

CO 

in 

in 

to 

15 

o> 

(i5 

c 

3 

01 

5 

E 

^~ 

^ 

o 

£ 

^ 

^ 

co" 

V 

E 

C3) 

«   E 
S   2 

2 

t 

< 

■o 

CD 

c 

(D 

C 

■q. 

(A 

=   o> 

o 

o 

0) 

CO    o 

E 

c 

v 

tA 
(A 

a>  £ 

>. 

Tj" 

> 
0) 

CO 

§•  = 

♦^ 

T3 

in 

"   o 

0) 

O 

(D 

(O 

O) 

ID 

^ 

CD 

o 

0)    — 

(0 

CO 

<o 

a> 

<o 

00 

« 

<D 

c 

■—    c 

> 

"5. 

't 

O 

V 

■«■ 

■n 

^_ 

O 

c 

CD 

o 

s  1 

(0 

^ 

o 

E 

cm' 

CO 

1 

> 

c 

a 

3 
U 

< 

111 

UJ 

2 

a 
o 

CD    ^ 
§1 

(S 

CM 

^ 

■<»• 

oo 

OO 

<o 

CM 

"5 

c 

£ 

»,    ^ 

O) 

I 
1- 

CO 

CM 

in 

^ 

^ 

in 

2 

CD 

> 

_o 

S     O 

■> 

a> 

<e 

00 

CO 

^ 

rr 

i>- 

CO 

o 

1 

c  ^ 

< 

E 

3 
< 

O 

a. 

" 

^ 

co" 

V 

3 

at 

o 
1 

0) 

«  < 

3    C 

CO 

o 

2 

CO 

_   o> 

E 

•a 
c 

T3 

CO    c 

1 

IS 
CA 

C 
CO 

E    0) 

£ 

a 

<A 

m 

o 

3 
T3 

o 

o 
t3 

c 
c 
o 

o 
o 

o 
2 

® 

>s 

« 

M 

i- 

c 

> 

S. 

M 

>^ 

0) 

S 

•o 

Q. 

a 

O     i-^ 

en 

^^ 

,o 

® 

E 

kl     c 

c 

o 

£ 

a 

'w 

a 

Q. 

£ 

Q.    (D 

c 
o 

1 

"S 
CO 

c 

o 

o 

"5 

c 
a 

u 

c 

3 

ca" 

c 
.9 

CO 

«  i 

> 
< 

c 
.2 

o 
a 

CA 

o 

'c 

> 
2 

g> 

E 

o 

.2; 

c 

CO 

3 

o   o 

i  i 

2  g 

a 
o 

< 

a. 

1- 

c 
E 

■D 

2 

o 
o 

lij 

1- 

2 

9 

1 
o 

e 

k- 

o 

c 

jc 

o 

i 

O 

C3 

< 

t- 

6 

< 

(- 

z 

OPS-92 


105 


« 

,^m^ 

Ot 

a> 

« 

Ul. 

i 

§ 

m 

a 
c 

^ 

IS 

£ 

£ 

o 

« 

ja_k 

e> 

*^ 

a> 

CO 

LU 

> 

u. 

CM 

^ 

a> 

3 

o> 

S 

^ 

> 

u. 

^ 

Id 

2 

3 

o> 

•» 

^ 

>- 

u. 

Q 

a 

o> 

3 

OS 

(3 

< 

it 

o> 

To 

CO 

D 

o> 

< 

> 

u. 

CO 

75 

s 

3 

a> 

< 

t 

o>  o  vl 

CM    O 

CO 

n 

^    00 

in 

v'    -■" 

in 

CO 

V 

N    CO    S] 

S  S  El 

ST 

*    CM    ^1 
CO    O 


o 

CM 


CO    CO    V| 

CO  5  vl 

^    CO 


o 

CM 
P) 


CM    O 

in  CM 

CO  o 


!?l    :: 


CO  OO  •-I      CM 

in  ^  vl     V 

in  CO  v_ 

CO  V 


a>  <o  UM     K 

•.-    CO    vl      00 


CM_ 


in  CO  Ol     CO 
e>  00  CM     o> 

t«.  CO  •-     r^ 


9  CO  001  in 

r>.  CM  »-  »- 

CO  00  •-!  CO 

CO  V 


«    <0   CMI      CM 

c»  o  r^l     h- 

O)    00  00 


<-    CM    001      •- 

V  »-  col     o» 


V_   00 

CO 


—    CO    "-l 


00  5"  n] 


0>   CM    COI 

r»  CO  ^1 

«    00 


OO    CO    «l 


N.  in 
m  00 


CO 

CO 


00 
CO 


00 
in 

CO 


in 
to 


in  t^  CMI  V 

(O  in  o  CM 

CM  h»  »-!  »-:, 

CO  V 


00  CO  COI 
^  CO  Kj 
O)    to 


in 


^V    |o    T-       CM 

CO  •-  r>-l    CM 
t*.  t>.  in 


C»  <0   '-I      <o 

r>>  o  o     00 

V    CO    »-       CO 


CO   ^    (Ol      o 

at  m  m     v 
»-  K  o 


a>  CO  h>|     o> 

O   CO   (Ol      o 


c 

o 

z 

a 

o 

o 

< 

1 

a. 

O 

a. 

•o 

O 

c 

a. 

CD 

0. 

c 

a 

o 

< 

a 

CO 

z 

o 

g 

cc 

t- 

< 
oc 

c 
o 

UJ 

a 

Q. 

> 

o 

< 

a> 


(0  CO 

^  a 

(d  s 

•O  C 

c  o 

2  O 

w  s 

H  2 

u.  < 


Ui 


^     1 


Ol 


•o 


<s  s 

■D  r 

2  O 

CO  e  . 

«,  gg   UJ 

=  ^  o 

U.  <   Q. 


o 


w 

c 
o 

o 

c 

3 
UJ 

•e 
o 
a. 


e 
« 
u 

« 


c 
o 


c 
a 


$ 


o 

a 


lU 

«0 

o 
a. 
n 


w   a 

Q 

■o   S 

o> 

ll 

o> 

1 

c   e 

oo 

2  o 

00 

CO  e  < 

_i 

o> 

—    es  HI 

< 

^ 

n.    u    <« 

t- 

> 

s*  S  o 

O 

u. 

u.  <  a. 

1- 

« 

OPS-93 


106 


c  .2    <o 
S  t3  ^ 

6  "J 


IT)  m  c^        n" 
°  ^^  sl      "^ 


o 

CO 


e 

E 


« 


c 
<d 


e  c 

V. 

V 

CO 

(O 

eo   .9 

CO 

CO 

oo 

CO 

w 

»T 

C\J 

*, 

2  " 

cm' 

eg 

<  S 

^^ 

w 

o 

O 

ts    en 

c^ 

in 

00 

m 

o> 

■«■ 

^ 

in 

o 

in 

LL    T3 

y— 

00 

y— 

oo' 

C 

CD 

CO  a>  (o  a>l       ^ 

00    •-    CO    CO  N 

~^  CO  CM  eoj       O) 


I  a> 

I  in 

I  V 

I  - 


CO 


00  o 

o    CVJ 

a>  00 


(O 
00 

eg 


O      1 

in 

O      1 

CM 

«»•    1 

eo 
at 


s 

o 
o 
o 
o 


w  o 

<o 

o  in 

o> 

CJ 

r-  'T 

00 

V 

c»>  «» 

O"    •r-' 

0> 

o 

>-    ^    f-    CO 

in 

0)^0)0 

CO 

oi  eg  (O  o 

« 

o 
o 


m 


o> 


c 


UJ 


S       =        a 


en 


c 

z 

.9 

o 

CO 

K 

o 

< 

*^ 

IT 

Q> 

0. 

O 

O 

cc 

o8 

a. 

c 

a. 

.9 

< 

« 

« 

D 

z 

O 

o 

ID 

(- 

(T 

< 

c 

UJ 

_9 

Q. 

■> 

o 

< 

c 


LL 

£  S 

eo  o 

(1)  o> 


u 

3    _ 
■D    S- 

OC  Z 
c    o 

0}     CO 

c    cs 

s.  * 

o    u  S 

a.  S  "> 

E   d)  S 

UJ   O)  != 

i|£ 

o  s  S 

Z,  «  o 
2  ■=  = 

<"    C     CB 

u!  S  JE 


(0 

o 
o> 

c 

CB 

o 


CD 

c 
o 


a 
I 

c 
o 
z 


o 
B 

w 


E    T3 

o  cr 


u 

3 


^  U.  m 

or:* 


B 
0} 
O 
« 

o 

E 
a 

O) 

o 


Ml 


c 
(D 

E 
>. 
o 

O    UJ 


C8 

u 
e 
O 

E 
a 

a> 

o 


=         Ol 


5    « 

ii 

CO  "o 
O  < 


0)    ^ 
>    O) 

2  >- 


a 
o 
2 

3 


CO 

CO 
m 

u 

c 

E 

CD 

o 


c 
5 

0) 


> 

o 

w 
o 

CL 


UJ 
(3 

Z 
< 
X 

o 


OPS-94 


107 


g 

o 

z 

8 

o 

c 

5 

i 

< 

o 

? 

• 

e 

0. 

o 

a 

^ 

< 

3 

CO 

a 

z 

s 

o 

c 

p 

e 

< 

o 

E 

8! 

1 

o 

< 

£ 

8 

? 

2 
u 

s 

I 

m 


I 

m 
§ 

9 


o 

c 

s.. 

It 

II 

«  2 


an 

II 

if 

It 


o 
e 
e 


e 


2 
u 

o 
o 


o 
z 


»    ? 

l§ 

a  o 

If 

.  £ 

a»  • 

;  • 
if 

c  > 
e  3 

II 


*  m 

el 
e  S 

N  -r  r> 
~  O  a 
c  o  S 

llE 

»  o  c 

5?« 

•   • 

•  s  • 

*5  * 

•  O  o 

s  •  • 
8  >- 

u  e  T* 

•  ss 

S  cl 


•  J! 

l' 

H 
11 

i! 

$  o  k 

lil 

Q.  N    C 

Hi 

^  •  ^ 

is? 

■9  s  <« 

■o  •-  c 

c   «   ■ 

il5 

2    3° 

z     ^ 

»  F*  n 

PI 

•  "B  •" 

"•  S  « 
S  9  • 

oiJ  ® 

§1  = 

«  "5 

«  c  • 

—  -  = 

1st 

a  •  * 

•  s  s 

III 

•  •  • 


c 
u 

a. 

K 

oi 

o 


«    . 

il 
O 


o 
e 
in 
n 

a> 
r> 


^ 


a. 


a. 
a. 

•  3 
£  •• 

I! 
If 
-1 

o  e 

•  o 

II 

c  « 

S  n 

=  1 

So 

I* 
11 

o  fe 

f 
«  s 

!2    - 

e 
o 


5^ 


c 
fl 

=  m 

II 

n 


sS- 

•  a>  o> 

iE£S 


I  •«»  s 


o 

■c 
a. 


c 
o 

Z 

3 
E 

E 

e 
i 


Mil 

*=  i 


•o 
c 


e 


Q. 

h 

n  S 

a>  c 

2* 

of 
-  S 

£•£ 

M 

•    3 

!^^ 
1" 

•"i 

II 

<■  '5 

s  • 

§-S 
S| 

is: 
11 


'I 


§ 


u  e 

S  " 

Q.  f 


•   > 

is 

fee 
II 


c  • 

«  •  . 
1^8 

c   •   • 

•  •  • 
££  u 

■S  S« 
3  o  « 

S    3    O 

i  '5  • 
$  S£ 

O    c  — 

>>£    ■ 

18- 


1-c 

«>■  C  g 

•  J  • 

■K    3    > 

I  72 
"Si 

£  s  t; 
o  •  S 

r»  ft  > 

B  n  ■ 
N  0)  S 
-•I 

*!-■£ 
52  e 

«t5 


8»  ^ 

O.  -O     I 


OPS-95 


108 


c  c 
»> 

E    B 

c  « 

a>  £ 

g  •- 
—  » 

^  * 

K 
C    0) 


o 
o 
o 
o' 

o 


^ 


9   =     01  ~ 


£ 

s 

u 

o 
n 
•> 

« 

> 


c 
a 


< 
ir 
a. 
O 

cc 
a. 
a. 
< 


< 

Ui 

a. 
O 


c 
o 


r 
« 


c 


> 
< 


55  • 
«S  5  *- 

c  •)  <» 

•  ■  • 

£  £  o 

•5  S  " 
c  r;  A 
g  3  o 

$  «£ 

O    c   — 

s.|  I 

E  a  (D 
•-  o  O) 
>>S  ■ 
>  r  13 

S  S  " 

»-  C  g 
'O    O    01 

•  S  a 

§  =  s 
"  si 

s;  s  t; 
o  ■  ^ 

^  •*  > 

CO  o  a 
CM  a>  w 

•-<»•! 
P2  E 

SAO 
O    0)   o 

g  u.  V- 

•-  S  _r 
Q.  •«  *f 


01 

a 

ei 

c 

0) 

« 

c 
o 

u 

3 


N 


0) 

=   n 

§  I 
S  -o 


£  s: 

>  Si 


If 

^  £ 

•o  m 
<  is 


«       —  >.  _        «o       jC 

"S     >.C  c     *     •- 

J=  *«  01         *      T* 

■  o>=i:K*>!ri       « 

VSSfOCaiOi  V) 

c£-B^3>>  « 

5;-»«;o.Egi=o 

CO»_o>">«fl)_:S' 

S'SS'ooCSgE 
£  £  a  c  w-o  c  S  - 

•^-.    ^•C3*0»ft3 

o—  o)-=feSi«)A 
$  Sl  S?£    .£  « 

i'Uliill 

m«_cco>.aiu 
y  of  S  1  o  S.C-°  o 

—  S  2  £   o  ■  -  5=   '• 
•>  je    01 


-       «  3  a  a  " 


c 


«£■£  «  S  £  Ss  35 

^   ^   n    ^  2:  wr  Mk 


c?  S  E  =  £t3  S"? 

o>>:2  a  s  «  -  3  ?C 


Fi  "o  a 


•>  > 

c 


E  c-"  e  *>£  a  S;  c  . 
-Q.E£-af>«!U- 


1^     ^   ^   ^    ^    ^     >t^^     ■> 


oj  o  _ 


^  a.  s  u 
li.    ■  —  •«       *  c  £  ^  ■» 


"S;o)_«»-oOC"  = 
1  ■=  -c  ?Z  =  ^      "D  o 

•=ac«^  —  Sa5 


o  o  a> 


a  a 


-c  ^  a 

~    -    Q. 


?^£2!:S'|S|,hS 
5  S3  Sot  -  -2'  = 

sSJE^t  •§!  = 

«»£o*2£3£aS 
^aio»^«fe  =  £'; 

aKacg-«S>*o2 
«co"-Q-£«!." 


S!E|fcll£«i.o 


_  E 
u  a 


OPS-96 


109 


eg 

CO 


CM  CM 


o       o 


fT       o 

CM 


P  O 

CM 


P3 


CO 


O 

o 
o 

M 

CO 

UJ 

o 

a 
z> 
o 

(0 
UJ 

a 


o 
o 


Q.  CO 

t2 


CO  O  I 


p> 


CO 

§ 

to 

o 

m 

K 

in 

N 

in. 

(D 

CM 

a> 
at 


I 


> 
< 


in 

o 

o 

in 

M 

g 

o       o 

O  GO 

in       in 


in 


CM 
CO 
CO 


CM 
CM 


CO 

> 
< 


ii 


in 

CO 

o 


CO 
CO 
CM 

o> 


^  o    « 

£       i  « 
g        E   c 


ui       r^ 


UJ 

> 

UJ 

k    1 

»-     o 
o      oc 

<         0. 

CM        m 
O)        et 

?        2        O 


>■ 
OC 

< 
z 

N  O 
3  CO 

<  z 
-J  oc  .« 

ui  £  u 


C3  X 


JT     t 


UJ 


g< 


CO 

z 
o 

2  < 
o  z 

gp 

s  tli 

c:  o 
a  CO 

CL 


CO 
UI 
CO 

< 

UJ 

a. 
o 

z 

< 
c 
o 
o 
oc 

0. 

o 

UJ 

o 

z 

UJ 

o 
o 

UJ 

oc 


CO 


at 
CO 

E 
o 


a.   ca. 
a>  CO 

3  aO    UJ 

Q  CO    o6 

°  O  Q 

O  >>  O- 

^  i? 

S  S'£ 

P    r-    .» 


<n 


r   ;.t 


UJ 

> 

UJ 


CO 

UJ 

3 

o 

UJ 
OC 


0> 


0)     CO 

i  » 

M 

c 
ce 

in    W 
a   9 

£    $ 
u   o 

■o  o 


O)  ^ 


m 


S^ 


f  1 
p.  g 


It 

»=    CM 

Sico 

c    C    > 

I  »< 

g"  °  s 
q:  o  I 


t     tf 


"5   » 

c 


CO 

c 


OPS-97 


no 


O  w    ^ 

o  a  u 

o  ■D  < 

C  5  c 

".  tfl     5 

'^  c  £ 

•»  =  < 


a>  S  c 
•>  "  o 
3    C  ;S 

•-  5    = 

•—     <0     > 

■o>  £ 
01  a  Q, 

lis 

■DO* 


■g    >    ff 

IB   <     <l 

-   0)   'O 


■=   •  Q.O 


C  -•  -c 

01  — 

•   >  •: 

^   o>  O 

•^.  ~  > 

Ok  0> 

m 

9 


■  E  o 
S  S§ 

^    0)< 

'  Sd 
01  a.  c 

"  «i  ■ 
o-i=  S 

oi  J>  • 

=  5!  ■= 


O 
Q.«- 

a.  B 
o 


t^ 


n  UJ 

-■t 
Srs. 

—  « 

O  CD 
O.  J. 
«  o 
■p  a> 

n 

•D    U 

g- 
IS 

>  o 

<  « 


•Q  c 

>  -^ 
2  % 

o.  c 
•I 

a 


O 


a. 
o 


Q. 
< 


< 
UJ 


e 

•1 

o 
s 

■ 

o 

■0 

c 

3 

■ 

« 

S) 

3 
-> 

c 

^ 

o 

2 

a> 

£ 

c 

> 

o 

<l 

O 

IS 
Is 

O    o 

II 


C  £ 
■  "* 

E  'o 

-iS 
o| 

1^ 
II. 
fe  " 
go 

•-  » 

•D    O 

"    3 

Is 

II 

0)   c 


■o  ■ 
M  E 

3  0> 
«   S 

£  o. 

Il 

OI  u 

c  e 

C  01 
01   o 

o._ 
o  a 
rnH 

0)    oi 

t  E 


c  a 

^  S 

c  o 

II 


£  a. 


IS 

c  ^ 
u  C 

oi 

e  • 

O  DC 


P  2 
o  S 

o  ^ 

«  < 

«  • 
S  E-i 
o  .^  o 

^  <  2 

'  "1 

=;£§ 

O  N  5 

s  t  M 

5  2  3 
5  E  t. 

S  o  CO 

.-«  2 

•I    01    ^ 
•I    o  •- 

c  «  o 

=  c  < 
i  S  « 

£  •>  " 

|s« 

"  •  < 

III 

S  «  o 
£  V  ^ 


o 

"  r 

E  £ 

.    3 

S  g 

■  o. 


0)  V 

S       g 

u  ~  — 
O..C  o 
O    OI  ^ 


.S    OI 

c  = 

0> 

is" 


si 


„    «    3    • 


5 


ol 

0>    " 

£g 
1- 

II 

"    O 

■jr 

3 


^    0> 


o  « 

II 


>  n 
•  o 


o!  E 

V  o> 

c  •>  <o 

•)  «  E 

E  £  « 

lii 

■=   D    01 

■o   0)   > 
01   c   c 

01—0) 
■^    B  2 

5  >  H 


=  c 


Is 

Ol  ■ 

11 

E  g 

fi 

*  a> 

■O    Ol 

~    c 
a 


o  ■ 


>  a 


s  = 

So 


%  o  E  o 

E    o    C  S 
01    c    ■    * 

o  2 


»       C 


f  £ 


S  2^  3  E 
SS-^SS 

Q.  c  3  A  a. 


01  a> 

£§ 

S  E 

5    U 

S  2 


01  £ 

•a  o 

3  . 

U  CA 

>  • 

u  = 

a  ~ 

A  Ol 

3  C 

•  S 

£  o> 


Q  < 

u.  c 

1  I 

•-  0> 

>.  o 

I  S 


Ol 


u  o 

3  i 

«    3 

a  S" 
«  «- 

0  « 

"  i 

01  £ 
S  o 

S2 

01  o 
a-  = 
o  "" 

£s 


3  ■O 

2S 


^3 

•.  'O 
o  c 

«  o 

II 


1=  2 

ts " 

E  C-5 

01    01    u 

o  »  •> 

iH 

C  c   O 

§•1  S. 


E  £  S 

Ol 

o 
^5- 


3s 


-  -  2  £•- 


i5  S- 


_    O 

S  S 

5  2 

6  • 

fl 

51 

>.  Ol 

c  * 
■  * 
S  <» 
«  £ 
■o  « 

c  s 
So. 
Z  E 

01  — 

Q. 
m    >- 
C  ~ 
> 


O   ^  i:   f  S    S 


a 
=  o 

■is 
11 

=  r 

>     0) 

7i   Q. 


'o  0) 
01    c 

S"  = 

S  o 

Q-S 
g& 

-i 
u  o, 

o  £ 


O) 

o. 

O 

■D 
C 
■ 

01 

C 


^    01 


«  s  -  i 


012 
£  £ 

«  2 
u  01 
«  C 


0  •- 
•  -o 

01  c 


3 


C  0> 

=  = 

O  "D 

0)  0) 

»  ? 


•9I     ^ 

« 

e    -o 

o 


Q.        t   — 
-SO 

2-E  S  S 

5  S-cS 

o»—  J- 

•o  s  sf 

c  °- o  ■ 

01  »  u  " 
•^  >.  °  — 

«    O  T3  "g 

2  Q.S  I 
S  E  5 

s?|l 

■   C  £  v 

"So* 

2  01  c  o 
a  J;  "  S 
■f  £  — S 

oi<i 

f  o  2P 
2"  o  5  •o 


Ills 

2  est-  p 
a  3  t.  a> 
E-D<  E 


OPS-98 


Ill 


s 

o 
o 


o 
a 


> 


a 

m 


^ 


o 

e 
e 

a 


f 


11 


II 


G 


O 

c 

Q. 

a. 
< 

CO 

z 
o 

P 
< 
c 

lU 

o. 
O 


S 

Ul 


■o 
c 


(O 


< 


11 

p 

S      "Eg 

z     5  S 

•  —  •> 
■^  a.  c 
o      =  o 

c       OS 

C  a,    B 


OPS-99 


112 


« 

■« 

a> 

a 

o> 

a 

a> 

a> 

c 

^~ 

^ 

ce 

£ 

U 

CM 

PM 

c 

<» 

£ 

o 

o> 

o> 

u 

» 

0. 

,_ 

cgi 

a> 

oy 

at 

o> 

#  #  # 

CJ  t^  o 


#  #  # 

CO  n  CM 

lo  o  tfi 

n>  CM 

I  I 


in 

CM 

I 


CO  «o 

I 


o 

^^ 

"- 

# 

o 

# 
in 

CD 

CM 
CM 

# 

O 

(O 

b 

1 

#  #  #  #  # 

t«.  o  o  o  o 

d    T^     ■r^     ■^     ■^ 


#  #  #  # 

o  o  o  o 


O    ■^    ■•-    -^    y- 


#  #  #  #  # 
CO  O  CO  CA  ^ 

W  ui  r^  b  b 


(O  <o  CO  <o  u>  <o 
o  d  d  o  d  o 


###### 
CO  CO  <o  CO  in  CO 
b  b  b  b  b  b 


CM  (o  CO  CD  fo  in 

»-    0»    »^    CM    ^    »- 
III  I     lO 


iJj  S| 


o  c»  in  ^ 

O  CO  ^  »- 

o  60  o>  CO 

cj  00  in  r>»' 

CM  •-  ■v 


o 

o 
o 

CO 


o 

CO 
CC> 


•-  CM    CO  O    »-  tv 

CM  m  r^  CO  CO  00 

CO  o>  cj>  v_  in  CM_ 

in  CO  CO  CO  CO  oo' 

^  in  CM  CO  in  00 

CM  CM  ^  CO 


V    O  CO  K    CO   t>.    V 

CM  CO  in  o)  a>  CD  ci> 

CM  in  CO  ^_  Tr_  CM  CO 

N."  CD  CO  CM   •-"  V  in 

CO  <o  CO  »-  K  T-  oo 

CM    ^  CO  CO 


< 

« 
E 

o 
> 


o  •-  in  <o 
u>  o  V  at 

OOOlOl 

CO  O)  in  K-" 

CM    .-  <0- 


o»  in  f*  ^■ 
rv  CO  V  at 
r^  CM  o)  ci> 


T-     1^    h- 
CM    CM 


li 


< 

cr 
o 

< 
u. 
O 

h- 
Z 
Ul 

Ul 

o 


K 
a. 
o 
oc 

Q. 

o. 

< 

z 


2  Z 


CO 
UJ 

a. 
O 


o>  CO  o  in 

CM  '•-  CO  O 

CO  CO  ID  l>» 

cm"  in  o>  h-" 

CM  CM  in 


o 
o 
o 

CD 
CM 


in 

CM 

in 


e> 
CO 

CM 
CM 
CM 


in 
in 

CD 


CO 
CO 

in 


K 

00 

CO 
in 


V  o>  CD  »-  »-  ^ 

!>■  CO  CO  in  CO  CO 

CO  v_  CO  »-_  o  •-_ 

CO  ^"  oo  in  CO  CM 

«-  in  CM  CO  in  CO 

CM  CM  y-  CO 


CM  0>  CM  CD  CD  in 

V  ^  O  CO  O  CO 

V  cj>  V  CO  in  »-_ 

CM  CO  OO  CO  CM  CD 

»-  ^  CM  CO  in  «v 

CM  CM  »-     CD 


in  CD  in  CM  CO  ^ 

in  00  OO  00  in  CD 

^_  h-  CO  m  ^  CO 

ID  cm'  CD  cm'  cm'  o> 

»-  O)  CM  CO  in  •r- 

CM  cm  --  K 


C»  CO  ^  9  CO  CM  «- 

o  CO  in  CM  tv  CD  •- 

CO  in  v^  ^  ^  *-  c> 

in  in  CO  cm'  o>  V  b 

CO  CO  CO  «-  CO  V-  CO 

CM  ^  CO  CO 


CO  en  CO  CM  o  K  a> 
o  r-  in  in  ^>•  en  in 

^    in   CD   O    «    O    CM 


5 

CM 

CO 

cu 

CD 

CM 

CO 
CO 

V 

in 

CO 

CiJ 

§ 

o 

at 

CM 
fv 

CM 

o 

o 

CO 

CO 

CO 

!>.' 
CO 
CM 

cm" 
CO 

co' 

CO 

•" 

CO 

o> 

CO 

o 
at 

c 
o 

o 
_    s 

O     2  n. 


(O 


U.    U.    (/)   K   I- 


<  m 


u 

9 

a. 

CO 

c 

> 

Z 

CE 

5>t- 

e 

u. 

<« 

1 

at 

c 

O 
Ul 

a. 

o 
a 

3 

a. 

t 

< 

iJL 

• 

o 

CE 

c 
o 

o 

c 

m 

< 

o 

z 

a 
o 

<0 

1 

CQ 

1 

u 

o 

< 
z 

c 

a 

o 

S 

Ul 

c: 

C 

•D 

M 

9 

a> 

-1 

o 

E 

s 

CO 

E 

O 

2 

£ 

c 

< 

> 

(E 

o 

CB 

O 

^ 

CO 

T3 

t- 

o 

3 

X 

0) 

o 

a 

O 

o 

o 

z 

< 

< 

UJ 

a 

o 

O 

O 

t- 

c 
o 

cs 
o 

1-      8 

0|  —  TJ 

CO     M    'D     CO 
C     «    <    c 


^   S,   ot 

UJ  $  o  Ji  Z 


o 
u 

c 

CD 

c 
« 

H 

5  -I 
z  < 


OPS-100 


113 


a) 

at 

o 

CO 

r~ 

^ 

o 

D 

at 

o> 

^ 

t' 

o 

T^ 

o 

C 

V- 

CO 

c 

O 

CM 

CO 

# 

# 

# 

# 

# 

c 

o> 

o 

CNJ 

o 

T 

CO 

o 

o> 

o> 

■fl- 

in 

c\i 

c>i 

o> 

u 

1 

0) 

Q. 

CM 

# 

# 

# 

# 

# 

5 

a> 

'S; 

CO 

o 

00 

»— 

a> 

o> 

^ 

^ 

(b 

CO 

•«r 

*" 

*~ 

1 

CJ 

V 

o 

o 

o 

o 

in 

o 

CO 

1 

C<5 

o    <p    O) 

<b  d  in 


^ 

f^ 

o 

o 

CO 

CO 
CO 

o 

in 

CM 

'" 

o 

o 

o 

# 

1 

o 

s 

1 

CO 

CM 

1 

CM 


>|       .    CO 

>  «  2 

~    Ut    O* 


o 

< 

o 
a> 

6 

O 
> 


.    CM 

<  2? 


o  o  in  o  o 

o  o  en  CO  o 

0>  CM  o  o  o 

O   OO  CO  o   o> 

OJ    CM  •- 

in 

o  o  in  o  o 

o  o  OJ  CO  o 

o>  0)_  N._  o  o 

O    Co"  CM  0>    CJ> 
O    CM 

in 

00  o  in  CO  ^ 

in  CO  en  CO  cu 

(O  in  ^  o  o> 

^'  in  cm'  CO  cj> 
CO   cm 


o  r-  o  1-  CO 

o  CM  in  CO  00 

tv.  in  »-_  CO  CO 

oo"  TT  cm"  co"  <o" 

00  CM 


' 

in 

CM 

1 

o 
o 

<1T 

o 
o 
oo 

•-    ^    OJ 

r^  •-'  in 

TT    CM 


o  o 

o  o 

"".  "^ 

r-"  oo" 


r*.  CM 

y-  in 

0>    CM 


in  00 

o  ^_ 

00   V 

CM 


CM 
5 

O 

o 
cm 

o 
o 
o 

CO 

o> 

CM 

o 

o 

CM 

o 
o 
in 

O) 
CM 
00 

in 

m 

CO 

CO 

CO 
CO 

00 

CO 

^ 

CO 

0>    O    O    00    ^ 
CM    c>    <3    00    CO 

00        m  >-  CO 

I  1    ^  in 

CO 


o  o  o  o  in 
o  o         O   CM 

CO    CO  CM    CO 


o  o  o  o  in 

o    O  CO    T- 

co  lo        '-co 


o  o  in  in  o 

O   O  CO   o 

CO  in  00 


o   o   O   CO   CM 
O    O    »-    »-    CM 

in  in 


in 

CM 

in 


o 

CM 

in 


o> 
at 

•9 


00 


3 
O 

sz 
o 


o 

c 
o 


■o 


•a 

(D 

3 

C 

C 

o 

o 

CO 

at 

0) 

•D 

h. 

3 

ca 

CO 

■D 

CO 

c 

<0 

CO 

s 

So 

T3 

c 

CO 

o 

o 

CO 

> 
< 

o 

c 

o 

CO 

o 

UJ 

■«i^ 

Z 

■■£ 

<D 

O 

o 

o 

^ 

u 

S 

s 

T5 

z 
o 

(D 

2 

1- 

c 

0) 

< 

§ 

> 

< 

< 

■D 
<B 
> 
03 

IS 


CO 
0) 

u 

c    ,^ 

CO  CO 

D  C 

CO  o 

CO  — 


<D    S    a 


a.  — 

<     CO 


s  o  oc 


O  a. 

z  w 

1 1 

Q  Z 


J2  o> 

o  ^- 

0)  CO 

Q.  0) 

W  « 

=  E 

t:  ID 

*  3 

S  o 

©  w 

H  Q. 


s 
o 

CO 

> 

a. 


CO 


2 
« 

o 

•a 


u-    >. 
£  < 

12 

O     3 

o  o 


CO 

a 

X 

"5 

c 
o 

a 
a 

3 


E 
a 

5> 

CO  o 
u  w 
"^   Q.    CO 

=    O)   c 
O    c    CO 

t:  c  a- 
0)  u 
o  = 

U     CO 

CO  a. 


a 

3 

Q 

> 


3 
_    _  ■D 

O    O  S 


E   E 

3     3 

z  z 


2 

E 

3 

CO 


CO 


•D 

3 
< 


-c        2 


c 

TO 

L  °- 
CD   a 

>      3 

2  -fe 

Q.     I 
Q.  := 


<B  _  C 
CJ    TJ    — 

c  a>  -o 
£   o   £ 

«     3    <p 

"  i  I. 

-  =  s 

o  .9"  E 
■D  «  "J 
S   ?B 

lis 

111 
a.  <  z 


T3 
<D 

E 


0. 

CO 
JO 
CO 
C3. 
O 


"    E 

3 
Z 


Q> 

E 
£ 

a. 
E 

« 

TO 
Q. 
O 

c 

CO 

o 


CO 

a> 

O 

c 

CJ> 

o> 


OPS-101 


114 


o>\  a>\ 


CM 

CM 

I 


CM 
CO 

00 


o> 

1 


^ 

# 

CM 

# 

V 

CO  o 

CO 

in 

1^ 
1 

lb 

CO  pj 

o 

oo 

o  »- 

o 

# 

o 

O    00 

d 

K 

o 
CO 

in 

o 
o 

T 

o 

o 

CO  CM 

o 

# 

CO 

# 
in 

in 

in 

CO  CM 

6 

V 

i/i 

c> 

in 
1 

^ 
T 

O  O 

o  o 
CO  in 

h* 

o 
o 

00 

a> 

o 

o 
in 

o 

o 

S:  S:  S: 
in  o  1^ 


#  #  # 

(O  in  CO 

o  oi  lb 

I 


#  #  # 
u>  CO  00 


I 


lo  in  o 

•-    V    00 


#  #  # 

o  CO  o 

o  <b  o 
in 


#  #  # 
o  r^  o 
o  CM  in 


S:  §:  # 

o  CO  CO 

o  r^  lb 

in  , 


CO  in  in 

CM   CM 


< 
o 

E 

o 
> 


o  o 

<D  o 

(D  O 

a>  o 

•-  o 

CO  o 

CM  in 

K 

o  lA  in 

CM  o  in 

»-  V  K 

O  CM 

^ 

•w  ••- 

00 
oo 
in 


o>  in 

to  K 

O  CM 

in  CO 

CO  r>. 

^  rv 

CM  o 

CM 

CM  1^ 

in 

CM 

CO  o  o 

CM  in  o> 

CM  «  00 

in  — 

CO  T- 

o 

CM 


<r  CD 

(O  in 

0>  IV 

>-  O) 

in  <o 

»-  o> 

»-  CM 

CM  r^ 

in 

o> 

<o 

CO  oo  in 

■«  t-  IV 

CO  CO  »» 

n  CM 

^ 

CO  — 

(5 

t 

;> 

E 

c 

CD 

3 

> 
c 

u 

< 

c 
o 

s 

3 

z 

i 

3 
O 

o 

■o 

■o 
2 

•D 
C 
O 

o 

•o 

« 

Q. 
O 

JC 

6  ■« 

o 

a 
c 
a 

CB 

c 

I 

M 

C 

c 
o 

Ul 

8 

■o 
a> 

< 
o 

< 

S 

lU 

c 

S 
a 

c 

1 

e 

c 

s 

5  ? 

a  1. 

■o 

~— 

s 

03 

2 

« 

c 

e 

») 

O 

u  o 

a.  e 

c 

09 

CO 

^ 

Xj 

cd 

A 

X3 

=  £1 

O 

O 

« 

3 

1 

c 

CS 

3 

E 

Ul 

E 

r  E 

6  ■§ 

*- 

^ 

M 

m 

■o 

^ 

3 

S 

3 

«  3 

DC  3 

<0 

> 
< 

1 

3 
C 

c 
o 
O 

3 

w 

E 

< 

C 
O 

o 

< 

Z 

< 

Z 

o  z 

S  Z 

Z 

o 


< 
> 

Ul 
Q 

z 
< 

z 
o 


T3 

_> 

» 
u 


c 
o 

a 

a 
•o  = 
m   <o 

S5.  > 

S  S 
•5  »; 
e   c 

>  a 

S  ^ 

Sf 

5  2  i 
8  E  o 
<  ij 


0) 

_> 

<D 
g>    01 

"  S  -2 

C  s  o 

10     CO  m 

c    e  e 

■=    6  3 

S  8  ? 

X  «  cr 

m  OC  m 

(O  <  (O 

»-  <  H 

z  u.  z 


OPS-102 


116 


UJ  1- 

<  o 

5  £2 

fZ  O) 
(0 
Ul 


1-  CO 


•-   UJ    .-    .-I  CO 


tu 

CO 

t- 

O) 

< 

o 

s 

eo 

1- 

3> 

w 

UJ 

_^^ 

K 

ts 

>- 

_l 

CM 

< 

O) 

o 

3 

5 

1- 

J2 

^ 

S 

i-inc\ja>CM(0  0|in 
^  CO 


»-  in  ^  >-l  00 


^lONCDCvjOOIlA 
^  CO 


•-  in  >-  »-i  00 


o  "J 

Z   oO 


Q.   Q.   O. 
O    O    O 

CL    O.    O. 
O     O    O 

n  n  n 

O     ®     3     3     3     0}     OD 
->    -5    I-    t-    I-    -5    -J 

CM  CM  CM  c\j  eg  CM  eg 


a 

a 

o 

o 

b. 

a. 

Q. 

o 

o 

c 

n 

n 

o 

3 

3 

M 

© 

H 

1- 

il 

-J 

CM 

CM 

CM 

CM 

Q. 
O 

Q. 

O 


1- 

UJ 

to 

Ul 

•a 

_J 

a 

li. 

■o 

c 

t 

(0 

< 

w 

CL 

c 

O 

o 

CL 

« 

< 

"> 

< 

■o 

c 
» 
O 

< 
< 


(0 

o 

« 

'5 

5 

o 

o 

^ 

00 

T3 
C 
(B 

2 

s 

B 

C 

5 

5  o 

g 

« 

CO  CO 

•5 

—  m 

u 

V'    1 

9 

c 

c  > 

Q 

-  o 

(O 

c 

03 

g>    ^ 

"" 

S 

»    (S 

£ 

JC 

JC     > 

o 

o 

o   c 

o 

o   o 

if 

QC 

CL  O 

(d 

<  c 

2  CO 

00  u 

o  ^ 

O  CO  o 

o        Q.  a> 

HI     I     £  CE 

m  iL  <  c 

■c  ^  JC  § 

U    O     10  ~ 

<»    IJ  '^  ^ 

0>      ®     *w  ® 

m  m  m  S 


73 


o 

Q 
Q 
3 
(0 


a> 

u> 

73 

T 

CO 

> 

C3 

c 

1 

o 

Q 

E 

CO 

E 

10 

CO 

E 

u 

C3) 

<o 

3 

<D 

3 

IS 

0) 

O 

3 

5 

m 

Q 

o 

I 

Q  7 

M  U. 

O)  o 

3  O 

O  0) 

Q  m 


OPS-103 


116 


Ul  ^ 

<  S 

2  £2 

P  » 
CO 


»-    ^    CM    I-    ^    »-|  N. 


CM 

in 


(Ml  N 


(O 

in 


UJ  m 

t-  « 

<  S 

2  £2 

P  o> 
(A 


^    ^    CO    »■    ^    ^1  CO 


CMI  CM 


00 

in 


-I    CM 
<    Ot 

3  o 

I-    C5 

^35 


CM    ^    CO    •-    •-    •-I  0> 


in 
in 


CMI  CM 


CMI  CM 


a> 
in 


CO 

Ul 

lU 

z 

a. 

>- 

o 

K 

z 

UJ 

Ul 

z 

11. 

■^ 

o 

o 

z 

6 

Ul 

z 

•e 

^  &  S  ttS 

c  o   o  o   o 

^  2  £  £  fie 

e   .S  3    3    3    3 

->  a.  I-  I-  I-  »- 

CO    CM  CM    CM    CM    <- 


■o 

m 

3 

C 

z 

o 

C 
O 

1- 

O 

< 

•• 

oc 

o 

Q. 

a> 

o 

u. 

(T 

1 

a 

«f> 

Q. 

"D 

< 

a 

0) 

T 

g 

C 
a 

►- 

M 

< 

c 

(I 

UJ 

a 

0. 

•> 

o 

< 

c 
a> 

E 
a 
o 

« 

> 

O 


0> 


o 

CO 

<o 

I 

o 

< 


Is 

fO         ■        ho 


r^  E  in  w  S  T 

•  2  I  I 

O  «    O   :£ 

m  <  u  (0 


« 

Q. 

o 
o 

o  "S 
o  X 

o  ^ 
o  = 
»    0) 

m  m 


■o 
o 

c 
S 

^    i 

2       < 
o       < 

t-       u. 


CM 


73 

^•m 

< 

^ 

CO 

Q 

Q 

cd 

-2 

« 

(01 


c 


in 
I 

Ul 

O 

CB 

c 

10 

n 
0) 
O 


•o 

0) 


UJ 
UJ 


<2       _i 


S       *- 
.2      e 


c 


c 
o 

<0 

_2 

E 

e 
■ 

< 

'a 


OPS-104 


117 


■«3- 


■O  <B] 

0)  □ 

S  « 

2  o 
a. 


CVJ 
(O 

in 

^ 

^ 

O) 

o 

^ 

o 

y- 

•T 

^ 

in 

oo 

in 

CO 

'J- 

N^ 

r- 

o> 

v~ 

<c 

r- 

CO 

o 

CO 

oo 

CO 

K 

O 

m 

h- 

o 

(O 

r- 

r>- 

l->._ 

TT 

CNJ 

o 

CO 

CvJ 

in 
m 

00 

in 

•~ 

f--" 

tvT 

o 

in 

CM 

co" 

*" 

in 

CO 

w" 

o^ 

^ 

w" 

5? 

p 

^ 

o 

? 

(D 

p 

- 

ST 

^ 

CO 

U) 

CNJ 

CO 

OJ 

CM 

■«s- 

00 

m 

to 

CO 

t^ 

O) 

C\J 

»" 

CD 

fs. 

CO 

<o 

a> 

<o 

▼— 

^^ 

CJ 

O) 

CM 

oi 

'"' 

^■^ 

^ 

eg 

"^ 

^ 

CM 

in 

CO 

(» 

^ 

o> 

CO 

III. 

> 

u. 

T-  ^  in 

CO  h>  >n 

CM    r-  ■*_ 

V  CO  o 

^  CO  00 


CO  V  o 

CO  o  ■«)• 

CO  CJ>  CM 

in  ^"  h-" 


in  o  m 

0>  C3>  00 

CM  O  CO 

oo~  o  00 

^  .1-  CM 


OO  CO  CO 
CO  CO  o 
CO  CO  in 


o  CO  CO 

00  O  00 

in  o  m 

•r-"  O  T-" 

^-  m  CM 


i-  CM 

§  s 

2>  u. 


in  CO  CO 

o  'T  m 

^  I--  CO 

cm"  r~-"  cj> 

^  CO  K 


CO  CO  CO 

h-  V  >- 

rv_  o)  N-_ 

V  ^  co" 


■*  CM  CO 

r^  V  >- 

CM  CO  a>_ 

V  oo"  cm" 

r-  CM 


CO  o  CO 

V    0>  CO 

co_  »-_  in 

CO  CM  m" 


o  CO  CO 

O  CM  CM 

in  in  o_ 

tt"  o"  in 

CO  in  •- 


o>  '-  o 

CM  h-  O 

CM  ^  K 

00  in"  CO 

CO  CO  K 


00  ••-  c» 
o  CO  CO 

CD    K    CO 


in  CO  00 
r-  CM  o> 
CO  CO  O) 


CO  CO  a> 
o  CO  CO 
CO  ■«•  r- 


oo  00  CO 

■.-  T-  CO 

in  CO  00 

CO  oo"  V 

m  V  o 


-~  o 
eg  o> 


CO  00  CO 

O  CM    CO 

CJ>  •-  o 

r-"  ai  !>-" 

CO  CM   <o 


oo  CM 
K  CM 
O    V 


o 
o 
in 


o>  m  yt 

r-  CO  •.- 

CO  CO  in 

o  co"  o> 


CM  00  o 
0>  CO  CO 
Oi    Oi    0> 


t^    CO  o 

in  CM  00 

CD  CO  a> 

r-"  co"  o 

m  in  »- 


z 

o 

1- 

< 

0. 

§ 
o 

o 

M 

cc 

0. 

en 

£ 

a. 

•o 

a 

< 

A 

E 

CO 

■8 

E 

z 
o 

1 

3 

!5 
cc 

Hi 

1 

2 
o 

CO 

Q. 

■> 

«> 

O 

< 

DC 

m       — 
•8  6  2 

0.  O  I- 


^1 

o>  c 

^   ®  ^ 

(S3     CD 

■&  s  5 

O)    CD     w 

£  2  < 


CD 

o 


d  2 


_       m 


-  6  S 


Q.    O   I-  OL   O   »- 


cd 
< 

«  J. 
St 

§  S" 

?  cc 


CB 
o 
'■S 
» 

2 


m  _ 

"0  o  2 

o  X  o 

Q.  O  I- 


e 

o  I 

S  E 

5  « 

E  UJ 

c  ■o 

CB  C 


m 
So 


O  2 


< 
t- 

o 


OPS-105 


118 


CO 


CO 

t^ 

o> 

m 

o> 

(O 

h- 

CO 

o 


r>        00 

••-  CO 


CO 


"5  *l 

I  ° 
I" 

S  U 

mi 

«? 
Sis- 


00         o 
CO  •- 


<0  K 

r>.        o 


n]        00 


?       S       S       3 


<M 


00 

<o 


in 

t>- 

in 

001 

in 

?" 

V 

eg 

«l 

V 

r^ 

« 

dj 

■  9 

It 


<o       o 


CO 


CMI  <0 

CO 


in 
m 


A  <Nt  lOI  •- 

«  00  V  O 

♦-CM  CM 


It 


N- 

^.1 

00 

<o 

•Vl 

CM 

CM 

CM 

g 


O  (O 

•-  CM 


3  « 

It 


CO  CO 


in 

CM 


OI  CM 

CM       in 

.-I         CM 


lo       oo       CMI       r^ 

Ol  9  O  00 

CM  -  .- 


3  « 

It 


^  00 


001       e> 

—  CM 


CO  —  PM  O) 

a>       p>       Ki       <- 


K 

a 

O 

tr 

o. 
a. 
< 

z 
g 

< 
UJ 

a. 
O 


c 
E 
& 


1 

•>) 

<8 

2 

c 

■o 

E 

o 

C 

2 

1 

c 
o 

1 

a. 

a 

s 

t 

•5 

0) 

< 

m 

•e 

E 
m 

& 

o 

-  -    i 

^^        E 


< 


e 
o 

« 
1 

UJ 


c 
o 


u 


5     I 


< 

o 


UJ 

t 

a 


O 


c 
« 
E 


« 
S 

•B 

E 

CB 

& 

O 


» 
a 

a 


Dl  C 


c 

«B 

C 

_  «B 

*>        E 


c 
o 


« 

3 


u 


S      I 


<        <        2 


c 


OPS-106 


119 


1- 

UL 


0)  o 

2  « 

9-  •= 

2  o 
a. 


CO  (O 

CO  U) 


00         --I        n 
a>         v\        CO 


£■        in        SI       ST 


coi 

._^ 

o> 

at 

<A 

u 

>■ 

u. 

CM  V 

C\J  CO 

1^  •- 


«  S 


3   OH 


CO        at 

CM  CO 


CO  COI  CM 

CO  CM 


at        v\        '- 

CM  CM 


^  ^1  at 
CO  ^1  (O 
CM  ♦- 


CO 

u> 

CM 

^. 

^ 

CM 

at 

n 

o 

(O 

r^ 

CM 

"— _ 

CM  0> 


m  tot  at 
CO  ml  « 
CM  •- 


, 

c 

c 

e 

01 

E 

E 

o 

> 

CD 

o 

CD 

a 

E 

UJ 

c 
■a 

oS 

o> 

g 

>- 

CS 

1 

at 

o 

o 

T3 

1^ 

C 

1— 

at 

at 
o 
cr 

u 


c 
_o 

m 

_3 

CS 
> 


C 
O 


ii  < 


a> 
m        c 
y        c 
•D        c 
_         *        JS 
<       S       a. 


(S 

E 


< 
I- 
O 


2  1 

IB    « 

I  2 

I  i 

CO    =    u 

<  i2  ? 
o  «  " 
•*   CO   Q. 

1st 

s  ^  S 

♦;  >-  o> 
S  u.  ot 

£  >.  >. 
n  '5  u. 

c  2 

CO  eo  p 
SO.    I 

«  w  2 

g>  ,0  Q. 

UJ  «  — 
.8    •    « 

sii 

2  2^2 

■2  «5  2 

£  a.r 

S  E^ 
5  o  E 
•-■to 
«  -o  i 
a.  4>  « 

t  |""f 

CM  «  L. 
CO  ffl  ^ 
C     S    CM 

=  o.  "i 
£tZ  S 

CO   0)  -"' 

C»  c  O- 
o>    O  I- 

C  '  ^ 

>   c  o> 

U.    08    •- 


c 
o 


3 

a> 
a> 
DC 

c 
o 


c 

O) 

E 
c 

O) 

■5 

0) 


2 

,_ 

d 

0 

X 

3 

0 

<o 

£ 

Q. 

t 

CO 

at 

a> 

ed 

c 

M 

0 

c 

0) 

0 

0 

c 

^ 

0 

at 

£ 

0 

w 

"w 

Q. 

0 

c 

CO 

a. 

CO 

a> 

t 

0 

0 

<o 

3 

£ 

■0 

1 

£ 

"55 

>. 

a> 
0 

c 

> 

•- 

u 

"cD 

2 

CO 

1 

0 

0 

to 

S 

* 

■0 

6 

0) 

e 

2 

£ 

T3 

> 

CM 

^ 

c 

'^ 

at 

<j) 

3 
U 

at 

o> 

55 

<D 

■0 

K 

> 

> 

c 

c 
o 

o 

c 

3 
HI 

«e 
o 
a. 
o 

•a 


c 

u 

o 

■D 


C 
O 


c 

CO 

o> 
o 

£ 

CS 

o 


Q. 

2 
a 

•o 

UJ 

«e 
o 
a. 

in 
t3 


o 

m 
en 


00 

CO 

en 


OPS-107 


120 


E 
o 

iu 


t      9E 


CM 
I 

•o 
e 
■ 

(0 

0. 


CO 

<o 

I 

o 

o 
o 

CO 
N 
U> 

I 


CD  "B  Z 

2  z  Q 
z  9  t 

O  Ui 


Q  fr  >- 
z  t  E 

s  £  uj 
i<£r 

< 


o  SI      <o 

'HI     ° 


<o   OO  fO 
K  CO  •- 


CO    P) 
0>    CO 

in  c<j 


SI       ~ 
Sl      2 


S"  p  ^  ©■ 

fv    K    <D    O 


lO  CM  H 

o 

<D  o  ^ 

o 

CM  in  CM^ 

in 

V  «  ^^ 

CM 

in  ^-^ 

in 

in 

tt-P 


CM   <0    SI  ^ 

in  r-  ^        ^ 
in  a>  n|       cm 


o  o  in 
a  t^  to 

ao   It)    y~ 


I    g 


in 


S  <o  n| 


^  in 

CO   (O 


ui 


o 

z 

o 

Q 

s 

t- 

< 

E 

CO 

CL 

a 

O 

2 

oc 

Q. 

a. 

w 

0. 

■o 

< 

a 

(0 

■o 

z 

£ 

o 

2 

H 

<o 

S 

1 

UJ 

a 

0. 

•5 

o 

< 

2  I 

o  S 

e  £ 

a  o> 

o  •- 

1| 

Q.    O 

Ok    s 
0>     m 

It 

«   c 

E   <» 

:?   a> 

o>    c 
m    <d 


o 

5. 

s 

CO 

o 

S  S  o 

?&  € 

>  c  o 

>  -  c 

a  o  u^ 

■5  5  « 

c  la  o> 

<B  c  C 

Z  £  L 


•9 

a 

o 
c 
a 

£ 

U 

£• 

IS 

c 
o 

o 

I 

O 

c 
o 
z 


to 
« 
«o 

ca 
e 
u 

O 


c 
o 


c 
o 


T3 
« 

c 
o 


S       0. 


is.      ^ 
a>       ffl 

p     a. 


3 
CO 


O) 


o 
CC 

«> 

<s§ 

II 

•  '2 

«>  OC 


Is 
<  »- 


cd   « 

CO 

£| 

0  o 

1  o 

u  S 
■o  u. 

»     OB 

u  oc 


o 

M 

ca 
« 


o 

E 
a 

at 

o 


« 
a> 


o 


S        a 

A  Z 

(/)        «a 


OPS-108 


121 


m 

E 
S 

3 

z 


O 

o 
o 


n 

01 


E 
p 


e 
rf 

N 


g 


a. 

c 
s 


• 
u 


i 

1 

g 

& 

s 

s 

*- 

DC 
Q. 

a. 

•> 

a 

k 

< 

<B 

o 

w 

1 

0 

z 

S 

11 

o 

OT 

»- 

C 

< 

•>£ 

IT 

li 

0. 

> 

o 

< 

K  " 

£  5 

Si 

s  e> 

Mi 

-  • 

£    O 


? 


«  B 


3 
» 

e>  *- 

•-  • 


e  •• 
je  e 
S> 


c  S 


El 

8  = 


§5 

■§ 

£  ^ 

■S  e 

oS  . 
e  u  n 
o.  a  a> 

5  "8  »■ 

?"?!!: 

O  r>  — 

1^1 

V       ^       M 

I-  a»  S 

•  •  > 

s    ^  ^  • 
I    lS£ 

I     1^1 

>.     •  •  •" 

^        3  •>  n 

I      *  §.2 

u 


«  0) 

>  M 

~  01 

u  £ 

x: 

"  oi 


A  s 


^  01 

ll 
I? 


|8 
•  s 

3  a 


o 

3 
» 


•  e 

01  e 

«  • 

£  « 

'  i. 

V  2 


e 
o 
o 
cJ 
eo 
(O 
lO 


UJ 
t 


0> 
c 
o 


o 
a. 


•o 
» 


u 

o 


■o 
c 


>-  c 
£•" 

«    g    w 

a  £  S 

^  £  E 

■  «r  -        S  S 


CB    u 

^^ 

£  >- 
«  £ 
c  o 


T3  a>  "o 
c  a>  c 

•  -  c 

C    i:    01 

o  «  £ 

•o  «  £ 

o»  e 

^  £  -o 

3  «  » 

•  -D  a. 

•  1^-2 
w  a>  w 

•  O)  c 

o  a  " 

°?* 

m   S  O 


5  c  o.       ^• 


■   i» 
c    0>   • 

•£=  g 

•  3  5 

01    --  o 

EM    " 
C    3 
O    O    Q. 

S  o  » 
3i| 

f|| 

J,   o   * 

ill 


o - 


—  —  o 

i  «  s 


Q 

o 


c  e 


^  5  E 


2  S  i 

«  a  4> 

gl? 
c  a  c 

i.£  S 

2o^ 

Si! 

^  5-g 

a  a 
>.£ 

N   o  ± 


■o  E 
—  c  • 
o>  •  ■- 

£  =5 

=  o  • 

0> 

« 

E 


2r 
o>  S- 

•    g  "D 

m  c  c 

£  S  • 

o  •*  « 

c  _-  a> 

—  fl>  = 

o  >  o. 

u  a  a. 

~  ^  3 

CD  » 

a  > 

«  o 

•  ^  e 

n  a  c 


c  n 


E 
•o 
a 

c 
e 


OI 

e 
» 

« 

e 
o 

u 

3 

c 


e 
o 


•    a 

«-  a 
o  E 


•5 

s 


o 

a 

O 

E 
g 

O) 

o 


11 

5". 


a.       »-  v  « 


OPS-109 


122 


01 
« 


1^ 

c  • 

o  e 


(c  e 

£    • 
•  a 


o 

S 

Q. 

o 


< 
m 

z 
o 

p 


lU 

Q. 

o 


M 

c 
o 


■5 


«0£ 


OPS-110 


123 


c 

1 

CO 


z 

O 

z 
Q 

Z 

o 

(0 

F 

!5 

r 

Z 

w 

2 

o 

2 
CD 

g 

z 

< 

(0 

z 

1 

1 

< 

§  z  « 

Q.  O  Z 

z 

OL 

(0 

O 

u. 

o 

< 

(0 

P 

o 

H 

(0 

UJ 

< 

Z 

< 
> 

Z  (£ 
O  O 

UJ 

< 

1- 

z 

J 

-J 

^S 

> 

5C 

UJ 

i 

o 

^ 

UJ 
Q 

s 

lU 

III 

'^ 

o 

U. 

!r 

O  O  CM 


CO  o 


U) 

oc 

1- 

Ui 

o 

I 

UJ 

s 

s 

o 

O  00 

Sin 
CO 


«        <2 
o        o 


s    s 


CO  u> 
OJ  o> 
V  CM 


CM  « 

5"     S 


w 

00 


in 

s 


s    °     s 


s 


m 

CM 
CM 


« 

o 


CO 
CM 


s 

t 


CO 
CO 


o 


CO 

CM 


< 
< 

CM 


UJ 


< 
oc 

8 

oc 
a. 

CO 

s 


t   t 


>- 
oc 
< 
z 

N  O 
3  CO 

p 

<  z 

-T  (L  »/» 
UJ  ui  v) 

>  7  >U 

g;  ^  o 


CO 

z 
o 

si 

stii 

it 

a. 


CO 
UI 
CO 

< 

UI 

oc 
u 


<     _l 

oc  UJ 

8    § 

oc        -• 

Q. 

o 

UJ 

o 

z 

UJ 

z 
z 
o 
o 

UJ 

cr 


CO 
UI 

o 

UJ 

oc 


OPS-111 


124 


I      I 


tf 

i 

i 


i 

f 


I 

E 
I 

i! 


\l 


I 


si 


I       I  ll 


i 


5« 


i!  If 


$i 


I 


[I 


III 


*^^« 


*  It 


11!  if  111 

If!  MHll 


OPS-112 


125 


«    U) 

#  #  #  # 

#  #  # 

#  #  # 

#  # 

#  #  # 

###### 

2  2 

CJ> 

o 

O 

CO 

CM    CO 

CM 

o> 

o 

o 

^ 

q 

N.    O 

r«. 

o 

o 

CO 

O 

O    CO 

o>  o> 

eg 

6 

d 

in 

CO  in 

CM 

^ 

CM 

d 

t— 

»— 

CM   d 

y^ 

d 

d 

^ 

d 

CM   ob 

^' 

V 

r^  oo 

CO   ^ 

#  #  #  # 

#  #  # 

# 

# 

# 

#  # 

#  #  # 

1  #  # 

# 

#  # 

111    ^    Ot 

in 

o 

o 

(O 

CM    <0 

CO 

o 

o 

1^ 

CO 

q 

o  o 

r^ 

o 

o 

o 

S  *  2 

T^ 

o 

d 

in 

ih  in 

eg 

CM 

CM 

<S 

^— 

v 

d  d 

^ 

d 

d 

d 

d 

CM    0> 

i 

X 

^ 

CO 

CM  in 

o 

U.    CM    CO 

#      #      #      # 

#  #  # 

#    #    # 

#  # 

#    #    # 

#####* 

O  2  2 

o 

r- 

oo 

in 

O    lO 

t^ 

o 

^ 

o 

o 

o  o 

f. 

(O 

o 

at 

CO 

W    1^ 

~^  o>  o> 

1 

CM 

00 

d 

00  K 

CO 
CM 

CM 

^ 

d 

CM 

-^ 

B° 

■^ 

'* 

00 

eg 

•^ 

d  ^ 

z 
111 

' 

CM 

V 

o 

cr 

^       !S 

in 

o 

o 

o 

in  •» 

CO 

» 

CO 

^. 

^_ 

CO 

o>  00 

CM 

o 

o 

o 

o 

o  o 

0.  r-»  o> 
K  o> 

li 

\r> 

<D 

o 

CO    o 

CO 

V 

CM 

o 

CM 

o 

o 

o 

o 

o  o 

N- 

CM 

o 

CM    CO 

o 

in 

in 

V 

V 

in 

^ 

^ 

in 

in  m 

(0  »- 

> 

T^ 

d 

■^  oo' 

d 

^" 

(O' 

in" 

cm' 

cm" 

cm' 

cm'  >-' 

CM 

a> 

CO 

1-       ^ 

in 

o 

O 

O 

in  K 

00 

CM 

o 

in 

s 

CM 

y-   o 

O 

o 

o 

o 

o 

o  o 

OF  AC 

(EST) 

199 

CM 

in 

iP 

o 

CO    CM 

O 

CO 

in 

CM 

o 

o 

o 

o 

in  o 

i>v_ 

r^ 

CNJ 

o 

co_ 

CM 

co' 

^ 

CO 

in 

^ 

in 
cm' 

^ 

CO 

cm' 

in 
cm' 

V    CM 

cm"  ^" 

VOLUME 
(EST) 
1993 

o 

o 

o 

o 

in  o 

o 

in 

CM 

o> 

K 

^. 

in  « 

OO 

o 

o 

Q 

o 

o  o 

o 

in 

<o 

o 

00  in 

o 

00 

o> 

o 

o 

o 

o 

o  o 

N._ 

K 

CM 

o 

a>  CM 

CO 

o 

Ot 

CO 

CO 

^ 

in 

^ 

CO 

in 

^   V- 

^ 

00 

co' 
in 
CO 

o> 

in 

in 

cm' 

cm" 

cm" 

cm"  »-" 

S 

to 

o 

e> 

to 

in  CO 

CM 

oo 

o> 

CO 

0> 

o> 

•-  o 

CO 

o> 

o> 

in 

CM 

s 

CO 

J? 

S> 

o 

CO    CM 

m 

CD 

CO 

00 

V 

00 

CO 

CO 

CO 

o>  U) 

l^_ 

K 

CM 

o> 

IS   CD 

in 

QD 

fs. 

CO 

CM 

^ 

CO 

CO 

CM 

in 

CO   o 

^ 

*" 

S" 

cm' 

d 

in 

in 

CM* 

cm' 

cm" 

cm"  ^' 

9> 


3 
U 

u 


<^ 

(c  B 

CO 

0.  0^ 

111 

O  R 

c 

EC  p. 

D 

OL  4* 

U) 

a.  « 

< 

CO 

<  z 

Ul 

z 

W  O 

2 

o 

z  p 

o 

K 

o  < 

< 

< 

1-  > 

g 

a 

IN     — 

—J 

tr 

Ul 

s  > 

o 

> 

O  O 

5 

z 

I  as  I 

"  o  «j  5 


£  IT  o  <  o 


c 
o 

a 

O) 

S  « 

>  <n 

C  CO 

1!  «> 

£"  o 

S  2 

«  Q. 

3  2 

»  = 


CO 

(0 
(O 

< 

e  Z 

•  y 

>   IT 

=  o 

IL 

z 

UJ 


« 

(O 


M  CO 

E  « 

f  ^ 

O    c    e    ®  "^   ■" 

"Sic  ®5J2-S* 

5  •  5  S  <-> 

2   -J  (C  OC 


CO 

w  > 
•  c 

1  &• 
o  o 


CD 
0) 


u 

o 


a  c 


T  a 


^  It)  CO  0] 

C     3  E  o  o 

z  ®  <  <  S. 

DC  CO 


CC   n 

O  =   <o 

7>   <»   is 
(J    ffi    o 

UJ    >    > 

CO  £    CD 

-J  -o  5 

^1  » 

z  2  o 

Z    2    £ 

O  o)  2 
tr  ^  S 

Ul  CD  U 


Q. 

f  I 

CD  c 
"■   I 

(O  S 
LU  € 
I-    = 

s  < 


as 

s 

c 
m 

cd 
o 

"2  o 

2  >. 
c  •: 

S  5 
S  « 


OPS-113 


126 


########   ###   ###   # 

OOOOOOh-rv      ooo      o«-o      « 

oooodoh^cci     ooo     ONo     m 


# 


TO   5 
U>   S   A 

(5  ">  » 

Z  "  *" 

< 

X 

u 


u.  CM  n 

OSS 

2  "  *" 

111 

U 

IT 

111  lO 


Ops 

<  (0  ^ 
U.  Ill 

O  "^ 

111 

O  <o  •- 
>  lu 


OOOOO^TOO 

dooooeicoo 


######## 
o>a>TOipK>n^(e 
csiioiAdv-obcoi-' 

TO  I  »- 


8*A  Q  o  e  o  o  <A 

oi  o  Q  in  o  N  K 

lO  «-  in  ID  TO  v 

»-"  TO 


ScMOoSSwS 


lA   Q   Q  Q  ll>  Q    lO 

CM   O   S  lA  K  S   CM 

<-    3>  lO  CM  •- 
CO 


#    #    # 
OOO 

odd 


#  #  # 
in  lA  o 


#  #  # 
ooo 
odd 


#  #  # 
r>-  CM  e> 


CM  o 
CM  »- 


s 

CM 


O 
CM 


18 


i 


S 

ID 


CM    N 


8 


§1 


ID 
TO 


# 
TO 
CM 


O 

o 

ID 


s 


# 

o 
iri 


SOSIDTO^VCPCM  «^<D  m   ^    0> 

no>ap«iAiA^  peoT-  cm^co 

«  lAIOCM*-  M^  COTOM 


CO 
«D 
TO 


lO 

s 


OPS-114 


127 


'9 

m 

# 

# 

# 

# 

# 

# 

o> 

00 

CO 

o 

o 

«o 

CJ 

o> 

o> 

^ 

in 

d 

d 

d 

d 

" 

" 

1 

" 

CO 

^ 

# 

# 

# 

# 

# 

# 

UJ    ^ 

o> 

CO 

(O 

o 

o 

<c 

o 

o  2 

o> 

'-' 

in 

d 

ri 

d 

d 

z 

< 

I 

o 

o 

# 

# 

# 

^ 

# 

# 

OS 

o> 

o 

■« 

o 

in 

CM 

CJ) 

o> 

•«r 

00 

d 

Tf 

'T 

d 

t-  >- 

tn 

z 

111 

o 

cr 

Ui 

in 

o 

o 

o 

o 

o> 

in 

'^P 

o> 

o 

o 

in 

o 

<o 

OJ 

o> 

»^ 

o 

»- 

v 

*- 

TO 

w 

»- 

in 

^ 

TO 

.     lil 

>-  ■-' 

1- 

> 

<  w 

■^ 

o 

o 

o 

o 

o 

in 

o 

o 

in 

in 

o 

r^ 

o> 

<7> 

in 

o> 

TO 

^" 

eg 

LL    UJ 

o  — 

UJ 

2 

CO 

o 

o 

o 

O 

o> 

in 

3p 

o> 

o 

o 

in 

O 

<o 

o> 

o> 

in 

at 

♦- 

TO 

»- 

CM 

o  « 

in 

CO 

>  41 

C\J 

o> 

o 

o 

1^ 

CO 

CO 

o> 

00 

CO 

o 

in 

■« 

<o 

o> 

Ol 

00 

^- 

*" 

CM 

"" 

u> 

m 

QJ 

o 

CO 

13 

c 
a> 

C 

o 

o 

O    —1 

O 

•o 

E 

0) 

& 

CO 

^^ 

< 

3 

Is 

Z 

o 

a 

Nl 

a 

I 

Q. 
Q. 

< 
c 
o> 
a> 

o 
u. 

i 

(0 

CO 

c 

CO 

2 

C 
ID 

E 
a> 

UJ 

< 

CO 

i^ 

S 

•0 
0) 

>; 

£ 

c 
CD 

io 

d:  E 

(0 

> 

cd 

a. 

E 

a  < 

1^ 

UJ 

a 

< 

aj 
O 

< 

5 

"*n 

c 
a> 
x: 
« 
a. 
E 
o 

a 

<0 

3 
O 
IS 
U) 
o 

O) 

O 

< 
c 
C3 

3 

5 

CO 
CO 
ID 
CO 
CO 

< 

fi 

<  z 

(0  O 

UJ 

2 

a 

S 

S 

O 

o 

lO 

c 

0) 

?5 

Z   K 

a 

< 

O 

to 

"^^ 

U. 

< 

£ 

.2  £: 

O   < 
t-    > 
<   < 

< 
o 

_i 

cr 

i 

o 

CO 
(D 

a 

Z3 

o 

•D 

o 

o 

CO 

<D 

5. 
E 

< 

c 

CD 

H 

CC   _J 
UJ    ^ 

E 
o 
D 

a 

2 

a 

CO 

I 

< 

E 
o 
O 

(0 

o 
o 

2 
o 
u. 

■    Z3 
Ui    UI 

O  O 

OPS-115 


67-439  0-93-5 


128 


11  I  if 


S     §       g 


g 


6  a  I 


E   I      I 


I! 


S 


s 


8    8       8 


iSMI 


§  s    s 


« 


1 1 


8 


< 
1 


OPS-116 


191  i  I 


m 


i      g  g 


2  s  g 


I 

8 


I    ^    li 

iL      O      lu  lu 


129 


i 
1 

UJ 


m  % 


K   0|        N 


U\  si 


sSi   ^      ?ig   a        ^31   a 


§»1  %      l»   S        §il  i 


211   ^      sa  2        g^  I 


i 


8^    S        a^l    g  8^    ^ 


u\  I    ^»  2 


^Sl  i 


I 
tf> 

s 


1 


2 

3 
V> 


$ 


I 


P^' 
«^^ 


OPS-117 


I 

I 

f 


130 


I 


« .1 


OPS-118 


131 


g 


i%  iU  if 


OPS-119 


132 


Q  ^ 

< 


O 

Q. 
CO 

z 


o      ^ 


<  ^  ^ 
S  Q  s 


(0 

z 

o 

< 


a. 

t 

K 

o 

ID 

t 

0. 

C3 

t 

Z 

Oft 

c 

_i 

£ 

Ul 

CO 

o 

OT 

i 

a  0) 

t 

2 

a>         r- 
cg 


CM 


o 
u> 


o         o  «- 


00 
in 
to 


o       a> 
m        u) 


in 

o> 

(O 

OJ 

in 

in 

< 


UJ 
UJ 

o 

< 
z 
< 

o 


UJ 


oc 

< 

Q. 


>  Q 

< 


(/)  UJ 

z  oc 


UJ  UJ 
O  U. 


< 
z 

O  CD 

b  S  w 

UJ 
Q. 

o 


CO 

< 


_  o> 

tr  I- 

Ul  u 
X  UJ 


<D 

1 

?3 

in 
in 

in 

CD 


s 


1^ 

CM 


CM 

ID 
(D 

o 

*" 

< 

K 
O 
< 
CM 


UJ 

Si 

< 
tr 
O 
O 

(T 

a. 

eo 
a> 


t        t 


>- 
OC 

< 
z 

N  o 
D  (0 

Ul  E  o 
lu  r  < 


R      o 

00 


CO 
UJ 
CO 


oc 
o 

z 

< 


in 


CM 

in 


m 

CM 

in 

s 


CM 

in 

(O 

o 

CM 


00 
CO 


CO 

z 
g 


O  CO 

0. 


8    ^ 


a. 

Q 
UJ 
Q 

Z 
UJ 

Z 
Z 

o 
o 

UJ 

a. 


CO 

UJ 

3 

o 

UJ 

oc 


•o  o 

So 

O    ~ 

m    " 

a>  iS 
o  t> 
_i  ® 

CO  S 
Z   o 

E  «  e 

o  _  o 
^  o  o 

o  g  o 
o  ^  o 

CO       ■    -n 

«>"  S  1 

?  c  Ui 
«   =  t 

UJ    $   CO 

t  i„'- 
CM  S"": 

*o  __  **• 
-  ?  " 

•«     <D     O 

CO  p  ~ 
c>J  o  a 
o   §"1 

e  i  ^ 

«  E  E 

c  _  -D 

5  «o  < 

^  c  «o 

iS  £ 

=  «  c 

a>   m  S 

«o    S  D 

«o   o   g 

=  ■=  2 
2  2^ 

f  2  I 

-D  >.  10 
C     O    ^ 

cs   c    c 

Eli 

s  -^  — 

C»  £  c 
•-  2:  UJ 

"8  o>  o 
CO   5  £ 


-t;    o    <D 
mux: 

g.co  r 

_   o>  o 

CM    c»    ._ 
CJ>    ^-     fl) 

<»  \_  ■£ 

ill 


OPS-121 


133 


I  -If 


§ 
i 


J  III  e 

fHllfl 


OPS-122 


134 


IJ 


S.  <a 
o  -c 


CO  <o 

n 

CM 

u> 

n  cv 

00 

a>  e>  ^ 

CM    h'    lA 

in  lo  in 


CM 

m 


o  nP 

»-   CM 


«9 
C 
< 


i 

^ 

1 

c 

c 

8 

IB 

a. 

z 

< 

•a 

E 

0) 

g 

E 

r 

3 

o 

§ 

m 

5 

o 

s 

E 

O 

3 

U 

CO 

Sn 

a. 

< 

s 

o 

z 

ffi 

■  2 

IE 


■  2 


if 


CO    CD 

to  tr 
CD  n 

K  !>: 

CO    »- 


o 

CO 
lO 

in 


s 


m 

CM 


s 


CO 
CM 


CM 
CM 

CO 


CD  _ 

*  d      S 

Q.  O         I- 


§ 

"SS 

s 

S  o 

§1 

in 

in  in 

1  s 

Z   c 

in 

eo  o 

lo 

<o 

O    CO 

m 

CO  « 

in 

CO  « 

»  2 

CD 
CM 

ss 

■  E 
c  « 

O 

11 

It 
Is 

^ 

•  & 

c 

C3>   O 

• 

c  . 

<^ 

c 

m   g_ 

o 

iu  o 

»  £ 

c 

1 

aiu 

Si 

Q. 

=  >- 

M 

t 

"5  O 
U  111 

it 

OPS-123 


135 


i 
I 

i 
I 

I 

M 

■ 

m 

I 

I 

i 


I  !§»  !•     PI !  I  I 

.    .    !      *•  !    .      St       .       . 


I 


i    ^ 

I  i 

I  S 


OPS-124 


136 


I 


m 


^ 


!  i 


I 


f 

s 


I 
I 

£ 


a 


£ 


i 

k 


9 


i  I 


E 

e 

I 


"' 


OPS-125 


137 


r 


§§§ 


§§§    § 

«  pf  n       n 


if?' 
-  i  i  <  - 

Jlill! 


OPS-126 


138 


11 


f 


li 


{ 


I 


s 

p 
s 

M 

CO         ■ 

S    3 

I 

lli 

& 


Iff  I 


OPS-127 


139 


o  ^ 


o     Q 


O 

Q. 
CO 

z 
< 

I- 

LL 

O 

(- 
z 

UJ 

cc 

< 

Q. 


UJ   UJ 
Q  U. 


Z  OT  c/5 

Q  ?  •- 
P  ^  cc 

;5  -^  Q. 
occo| 

o  ;^  < 

<  F  z  z 

z§:Q2 

o  <  w  b 

^  w  «"  5 
^  b2  UJ  oc 

S  S  I- 

Q  o  52 

b  2  z 

iJ^  ti  9 

n  5  •* 


Q. 

t 

H 

o 

UJ 

t 

z 

z 

a. 
t 

u. 
u. 

_J 

< 

UJ 

K 

o 

<n 

— 1 

i 

Q.  W 

t 

o 

00  -r- 

O  O 


o 

o 

in 

in 

in 

m 

00 


V) 

cc 

H 

UJ 

o 

X 

UJ 

o 

2 
o 

O)         o 

o        o 

-5        'J- 


in        n 
o>        in 


0) 

CO 

n 

V 

O) 

O) 

Oi 

(O 

(O 

s 

V 

n 

CO 

00 

p) 

t\j" 

in" 

CO 

n 

•» 

^ 


CO 


CO 

o 
in 


CM 
CM 

in 


CO 

in 

CM 


o 
o 

O) 


00 

in 
CO 

in 
CO 


UJ 

> 

UJ 

-J 

< 
O 

o 
d 
a. 

CM  CO 


< 


o 

< 


> 
oc 

< 

Z 
O 

t 
cr 
o 
w 

o 
I 

z 
o 

z 


[5  f  C3 

-■  o  5 

UJ    _    < 


z 
g 
t- 
o 

O 
UJ 

d 

< 
d 


d 

< 
z 
o 

t 
d 
o 


o  5 
d  =- 

Q. 


CO 
UJ 
CO 

< 

UJ 

cr 
u 

z 

< 
d 

CO 

o 
d 
a 

o 

UJ 

o 

z 

UJ 

o 
o 

UJ 

d 


UJ 

> 

UJ 


Ul 

O 

UJ 

d 

O) 


OPS-129 


140 


8 

u 


Si       of 

«  ^  "  ■  ^  £• 

*  s  •>  §  *■  -5 

o  S  TJ  5  S  e 
=  «  c  _  »  • 

p  •D    «  ■D    C  -^ 
>-  u.   "   ■  ^  It 

Iffllr 

>."D    g    «o    w    * 


z 

o 

p 

< 

•^ 

E 

r 

a. 

c 

O 

c 

Q. 

g 
< 

1 

Q. 
< 

o 

8 

c 

e 

CO 

z 

• 

a 

3 
-5 

< 

u 

1 

B 

1 

a 

•a 

o 

O 

<l 

o 

OPS-130 


141 


7 


0) 


o 


■ 

O 


m 


UJ 

a 

z 
< 

X 

o 


9 


m 
in 


(C 

u> 


o 

Q. 
O 


3 
E 


u 

DC 
Ul 

a. 


E 

e 

d 
in 


Z 

o 

< 

a. 
O 

(T 

Q. 

a. 
< 

(A 

Z 

o 

< 

UJ 

Q. 

o 


r 
o 


c 
o 


c 

1 

•a 
< 


V) 

c 
o 

< 
o 

Q 
Z 

UJ 

O 

z 
< 
s 

IT 

o 

u. 

cc 

UJ 

a. 

o 
z 
< 

o 
< 
o 


in 

cc 
< 


< 
u 

(A 


O 


UJ 

cr 


o 

OC 

o 


2    ^ 


'I 
o> 

> 
u 

<        r,| 
u.       e> 

0  2 

UJ 

1  '^l 

-J  Ok 

o     °l 

> 


a> 


« 

in 

e 

fj 

o 

K 

in 

s 

CO 

o 


e 
rf 


o 


OC 
O 


> 

o 

< 


i  £ 

5:  2. 

2  oi^ 


o 
o 

CO 


I  % 

Is  c^ 

o- «  -2  c 

E|  «£ 

t  2  =  c 

g."  O  c 

<  &  S  M 

«  <  <  "^ 

o  ^  AC 

"-  E  -T  S 

•°  ~  t:  2 

I?  11 

z  a  o  ^ 


0) 

■D 
3 
U 

X 

«> 
1. 


c 
■ 

w 

(9 

CL 
< 

C 

c 

c 
o 

a 
E 


c 
o 

a 

o>  . 
5  <" 

O  o 
<  • 

C  8> 
■T  "" 
cr>  •- 

1- 

O   V 

n  ■ 
a>  u 
o>  O 


e:f 


UJ 


01 

a 
O  o 
Z  eo 


OPS-131 


142 


CI 
ID 


o 
a. 


o  _ 

sol 

a. 


Hi       5 


la 


S 


ID 


1: 


fi  § 
Id 


s 


i 


I 

i 


St 


c 

E 
O. 
Q. 
< 
CO 

lii 


€    I 


E 


E 

a 
en 

• 

a 
e 


a  < 

S    o    s 

a.      O      H 


a 

E 


1 

• 

i\ 

i 

11 

I! 

OPS-132 


143 


ss 


I 
i 

K 

a 
a. 

CO 

Q 

f   1 


s 

o 

i 

I 

s 

I 


«i  o  0       s 

«  *  ^>.       5 


•       to 
n       n 


\ 


s 

I 

H 


! 


i  I  III  I  i  1 

Z     o      ill      ,-     £     o 


a. 


2 
o 


<t- 


OPS-133 


144 


o 

p 
< 
£ 
a. 
O 
to 
a. 
a. 
< 


o 

i 

Ul 

a. 
O 


r 
o 

e 

< 


c 
E 
< 


E 
S 


c 
■ 

u 

s 

I 

o 
e 

s 

8 


g 


m 
f 


o 


■5 

e 


n 


5* 

Is 

•  a> 

c  *" 


n 


S  o 

s  3 
If 

?! 


« s 


■E  « 
e 
«  < 


8g 

El 

of 

o  S 


Is 

«>  >. 

Sa 
_  Q. 


t! 


11 

3    ■    • 

is  ? 

I" 


c 

« 

o 

m 

■9 
c 
o 


log 
S  o  '- 

l  =  ? 

«•  a>  ^ 
©So 

w     k     E' 

■  •>  £ 
•>  -p  J£ 

*  «  •" 
«  o  o 

'Q    0)  A 

o  "'  o* 
c  o  a> 

"  S  ® 


S"  ^ 
c  >-  g 
«  u.  g 

E  b  o 
«  o  ^ 

If? 

ill 

o  «  o. 

i  -1 
3  •  " 

"SO 

o  ■  S 

o  S.S 
o  —  n 


n 


c  >. 


•►  is  s 

en  «  £ 

!§• 
sis 

cgS 

-=  O  a) 

at:" 
O)  o  £ 
■  a.  u 


u 

3 


e 
u 
ai 

a 

ci 

O 


« 

m 

S 

o 


" 

I 

■ 

3 

o 

85 
"  2 
?^ 

0)  o 
c  u 

S  3 
B    " 

"■  c 
e  " 

If 

11 

-  s 

-& 

S    3 

o     . 

<^5 

<D  O 
11 

£  a. 
=  •> 
"  c 

3S 
•>  .^ 

s  s 

S  C 

£  " 

ss 

a.  c 


o 
o 
a 


•a 
c 
■ 


5     t 

t        t 


? 


c 

E  o 

c  o 

>  * 

(S  • 

■5  o 


? 


o> 


» 

a 
o 

o 

« 


> 
a 


e 
o 


n 
at 


o       o 

3  S 


C    3 
O    « 

1! 


C4 


£       E  S 
E      -o  E 

e      <  E 


? 


a  S 

C    3 

o  o- 

•)  " 
o  o 

Q.  A 


Q.  A         ^ 


0)  * 

o  "5 

S  S 

O  liJ 

o  g 


3  2 
?2 


<B   ft 

5!  g 
P  S 


15 


iS  s 

Q.    « 


o  a 
jc   X 

^    0) 
C    0) 

—  _> 

^  "  2 

E^  & 
S  c  " 

Sen 

E  ■  S 

—  c  • 
u 

^  "I- 

3    3  'S 

i::l 
IBs 

2  <  - 

c  o  Q- 

o  _  " 

O  g  c 

s  =  » 

o  a  S 

c  t  ■" 

o  a  a 

Q  C  > 

'  ■=  " 

fell 
CO  <  c 

III 
e     .  3 

PS| 
3-  g 

8  £>  a 
X  "  c 
UJ  Ep 

«  a  V 
OL  u.  < 


a 

c 
E 

" 


at 

c 
« 

a 
c 
o 

3 


N 


O 
O 

o 


O    fl> 
a  E 

Is 

s  s 

I  £ 

s  £ 
<  o 


OPS-134 


145 


s 

o 


%  S 

s  g 

u  *■ 

o  • 


5  ■£  >. 

-  =  i 


a 

o 

F 

< 

m 

c 

^; 

a. 

o 

O 

g 

DC 
O. 

< 

0. 
< 

o 

M 

1 

Z 

o 

c 

P 

% 

g 

c 

111 

1 

CL 

•o 

o 

< 

•.  o 


E 

e 


II 

u  o 

C     IB 


^  8  • 

•  c  S 

s  S  g 


W    W     A     W 
O     tj     ?     ■ 


s  <= 

£  o 
"  o 

>o 

o  < 
o  < 


o  3 
°i  ■ 

r>  £ 

o5 
Si 

2  CO 

•  o 


>•  =  2 
A  o  g- 

c   •   • 

s-S  • 

?  gS 

s^  = 

3  ^    w 
■    O 


111 

—  xj  3 

111 
§1  = 

lit 

s-o  S 


lllf 


e  a 


1* 


»  o 
n  s 
*•  ,~ 

o' 

S£ 

a  •- 
«  o 
1^ 
u  • 

■I 

•  z 

u  b 

C    3 

I- 

^  E£ 


ss- 

•  's 

g'3 

«£  • 

o  «  e 

"  t  £ 
c  s  ^ 

So" 

r  i^ 

a  £  £ 
i    C    g    3 

S  —  o  a 

o  f  =  S 

a  ^  A  3 

S  •.  3  o 

£  o  a  u 


OPS-135 


146 


O) 

c 
£ 
S 
Si 


(0 

UJ 

z 

z 
o 

z  y 
o  > 

o 

(0 

a. 

!5 
2 

1 

CO 

z 

z 
o 

1- 
< 

CO 
D 
(0 

UJ 
(0 

o 

z 

o 

Q. 

Q. 

(0 

w 

z 

o 

< 

Q. 

_J 

< 
z 
o 

u. 

z 
o 

a. 

< 

(0 

O 

H 

w 

UJ 

■0 

t- 
z 

UJ 

< 

z 

cc 

U. 

1 

QO 

1 

1 

-1 

UJ 

CO 

z' 

< 

UJ 

Q. 

o 

Q. 
UJ 

o 

o 

UJ 
U. 

O 

^ 

UJ 
(E 

Q 

a.  (0 


_  « 

c  t- 


O    lA 
CO    « 


P5    CT 


CM    0> 

5  ? 


00   m 


E   o 


n   o 

CM 


o   o 
m 


CO 


CO 
CO 

o 

5 

1 

cm" 
in 

lO 

■V 

^^ 

00 

o 

o> 

o 

o 

o 

CO 

CO 

o 

s 

S 

&" 

P 

00 

in 

CM 

s 

CO* 
CO 

h. 

CM 

O) 

in 

00 

't 

CO 


< 

O 

< 
CM 


lU 


< 
cr 
o 
o 
cc 
a 

CO 

a> 


>■ 

a. 
< 
z 

g| 

N  O 

<  2 

-f  OC  ,« 


lU 


S   o 


O  X 


£  £ 


E<  = 


CO 

z 
o 

o  z 

2  Li 

%  '^ 
a.  o 

C3  « 

Q. 


CO 
CO 


cc 
o 

z 

z 
< 
cc 

CD 

o 

(C 
CL 

o 

Ul 

o 

z 

lU 

z 
z 
o 
o 

UJ 

cc 


in 

CO 

•" 

e> 

00 

CO. 

c 

o 

^• 

•B 

to 

^  . 

^ 

nent 
with 
toth 

CO 

v_ 

^ 

E  i  ^ 

per 
inIi 
sitio 

CO 

E  o  S. 

00 

=    c   < 

a 

J.  «  «. 

f£ 

3   o   o 

in 

•C    "    CO 

•» 

resolve 
osltions 
transfer 
ty 

CO 

Initiative  to 
5  activity.  P 
1  were  base 
cation  activi 

CM 
00 

M 

rssi 

CO 

S,S-.5 

CO 

"  «  =  «: 

^ 

c  £  o  cd 

s 

^  o|2 

•» 

f  ^?< 

ons.  Aspai 
e  transferre 
staffing.  In 
itions  to  the 

52  positi 
ions  wer 
n  board 
r>d6pos 

CM    ^    O    S 

l&lf 

-1 

Ul 

SSeb 

S   N   e   cB 

2; 

_i 

u   o   E   c 

I;; 

UJ 

si^g 

net 
tau 
mpl 
stra 

s 

lectsa 
vacan 
alent  e 
Admini 

s 

■s;  CM    >    „ 
2   CO    3    S 

£ 

FY  1993 
parities  2 
-time  eq 
adquarte 

CO 

^  =5  2  I 

OPS-137 

147 


o 

o. 

o 

ir 
a. 
a. 
< 


O 

c 

UJ 

o. 
O 


CO 

a 
c 

c 
o 


o 

8 


(O 


z    S 


ol 


•1   O 

O  n 
2  c 


o  "2 
o  2 

S" 
o»  -o 

t! 

W     & 


CO  S 
CO  2 


St 
=  2 


■     O 

5  S 

lie 

«  5  _ 


•  c  •- 

>.  >'-  a 
(lb* 

15-t 


I    s 


>  B  • 

«  •! 

|oS 

"  £  " 

5  o  a. 

o  3  c 
o  UJ  • 

•  'D   E 

fee. 


e 
o 
o 
«J 

o 


O 


u 


2  • 

■    3 


c  S  E 
5  if  c 

S<  2 

_  «  • 
e  o  S 

u-  g  S 


lis 


0)    S    ^ 


? 


111 

|SS 

•  "o  2 
«  ■  o 

S    01    •• 

u  £  a> 
2--  = 

•  Ol  * 

•  o  c 

•E  >.^ 
E^E 
•D  U  2 
"  •  » 
»E£ 
£  o  •■ 

'Q  £    S 

■5  ■  S 

O  JC    o 


I 


5  .» 


I 
e       o 

S       • 
o)     r 

E      -S 

■c  c 
o 
u 


n  iu 
it 

•> « 

Jo 

il 

"  2 


«D    2 
CM  £ 

'  E 


ill 

II.  E  n 


IB 


o 
u 
u 


% 


I 


•So      - 

*  m 


S  Eg 

s%  i 

•c  «  o 

1    =■    S 

•  Ol  2 

o  o  ■ 

"  •>  • 

\n 

111 

III 

O  "2    3 

if? 
'II 

«  o  c 

•  **  • 

^  I  • 

•  3    U 

o  *-  2 


I    1 


OT 

at 


E  ^ 


ffl 


^ 


rS2 


C»    •    c 

o  •  1 


C  £ 


C  C 

5  o 

I  I 

=  I 

s  s: 

Ol  ■ 


51    i 
• «    s 


o 
u 


if 

I    I 


£ 
O 


£  -S 

•«  o 

«-  o 
o« 

m  M 
5  O 

E  w 

oa 

Jo 

"  • 

«  s 
*  s 

'*  p> 

>  o> 
[^  » 

£t 


E 

?££ 
S  S  • 


o  •  u  s 

■S£2  8 

5  "  *- 

•  C  "  s 
"  s  ■  S 

•  E  75  "O 


a 

3 
CA 


S 


5     51 


O  UJ 

ot 
'-  o 

c  9. 


o  « 

r»  o) 
a  t- 

2-t 

o  2 
o  £ 

o  •* 

o  E 
S  o 

S* 

tt 
38 

lo 

—  c 
1-2 

•  ■ 

w-o 

»£ 

1  g 


a.  <D 

CO  * 

•n    CM 

1" 
•  «^ 

« s 

.  « 

C  A 

Oco 

II 
•I 


E  S 


^  5  -e 


i? 


-  •  > 

S  01  « 

Is.? 

S|l 

c  E  "c 

o  2.  c 

?  ?  o 

o  2  o 

S  g  » 

qS£ 

^"-£- 
SIS 

^|s 

£  «  o 
S  >•  0) 
a  CO  c 

!b  a  2 

|S| 

\%t 

•5  or 
"  •>  S 

g  c  c 

O  3  « 
a  c  C 

^  O  3 
•OO  5 

0)  01  3 
*£~ 
S  »^ 
•=   S 

ill 

£^0   • 


f*      ll.-2-g 


i     t^ 

£         fe  •» 


o 

i    3    S  "5 

C  0>  01  & 
—  C  £  « 
^  S   •*    in 

SCO)' 


o  « 
u.  o 


•>  E  •  "5 

■o  2  S  E 

2  SI  « 
o 


0) 

y  2£ 


f  <    Q.  O 


OPS-138 


148 


Ok 

o» 

in 

CO 

o» 

o 

CM 

CM 

a 

o 

<D 

"1 

E 

£ 

r> 

^ 

« 

M 

CM 

UJ 

o 

CD 
O 


n 

CD     CM 


CD 

OS 

at 


? 


o    _ 

Q.   £ 

S  d 


CM     COI 


CO 
CO 
CM 


SI       ? 

CO 


CD 
9 


■g  a 

t>»   rn 

V 

to    — ^ 

CD 

CM 

S  s 

lO     CO 

M 

h»   •^ 

<a 

CO 

r-   CM 

o 

as    »- 

a> 

CO 

|£ 

O     CO 

v" 

CM    d 

cJ 

r> 

CM 

CM 

CO   r> 

CO 

•s 

la 


CD 
CO 
CO 

M 


<S    (0 
of    CM 


CM 


3  S 

•o  e 

to 

^    ^ 

CM 

*  •-I 

CM     S 

lO 

CD    -■ 

t". 

n   a 

(B 

o    « 

CM 

m   t^ 

It 

rC    frj 

o 

CO  e 

CO 

e   CO 

CM 

lo    h. 

CM 

1^   r» 

? 


o 

p 

E 
Q. 

o 

c 
a 

0. 

< 

M 

Z 

o 


u 
<0 


a 
a 

3 
(0 


II     i 

Id    2 


CM 

''I 

lO 

to 

CM 

•a 

CM 

s 

^ 

n 

2     I 


E 
E 
a 

• 
u 


O  O 

Q. 


C 
3 

e 
u 


a 

o 


Sp 

1 

Sq 

u  o 

,2 

o  o 

a. 

a. 

CO 

u 

(0 

< 

•B 

CO 

Q 

a 

K 

Ul 

a. 
O 


OPS-139 


149 


^   V 

1^    r« 

O     Ok 

«   a> 

t:   o» 

P)    o 

13 

*■ 

III 

«    9 

o  e 

•    a 

&  £ 

&    U 

a 

3    ::- 


o 


SI 


?!    ? 


1  s 

^  3 

P» 

n    o 

w 

o 

E  >. 

2 

si 

»§ 

N 

M 
PI 

■c  r 

v^ 

s£ 

III 


Is 


lid 


iu 


p>  9     s 
p» «    ^ 


^    MM  CD 


9 

n 


0M 

U 

1 

Zl 

M 

o 

0 

P 

c 

^ 

c 

S 

( 

a 

c 

n 

C 

M 

0. 

^ 

0. 

e 

< 

0) 

e 

z 

1 

a 

M 

r 

c 

< 

o 

cc 

1 

lU 

o 

a. 

^ 

o 

o 

^ 


I 


I 


c 
o 


o 
c 

at 
c 

£ 

S 

CO 


o 


s  <*> 

S  2 

a  * 

O  CO 


S    55 


1^ 


8  *o 
*  S 

u5 


S  CO 

S  2 


5  2  -  - 

O  CO  «  S 

S  °  =  8 

s  1  2  t 


A  ■ 
e 
o 


e  i  £  e 
5  •  ?  « 


II 

o. 
m 
< 


c    e 
o  < 


.III 

ill! 
sill 


sfl 

5   E   e 

SI  i 

•  "2  S  f 

£  •=  5  > 

f  Ir  g 

■o  ~    O  S 

gf   2   S 

■  ?    "  1 

IgSl 

e   S   <■   (* 

■  o  .a  .± 
E  s   •  < 

I   S   I  £ 


OPS-140 


150 


oa 


n   K   coi 

o    »-    •) 


o 


O  y 
y  at 
m   CM 


e 


o  e 
■o  in 
n  n 


E 

o 

?  -J) 

s 

e  ^ 

m   u 
u  S 

z  = 

8S 

<-  s 

o  ■ 

e   S 

,  >  ■ 

|i 

mii 

^S 

•   • 

S   e 

o    ® 

«   E 

f^   ? 

•  ^ 

«»    3 

«     ? 

Si 

3  • 

•1 

• 

c    c 

u 

1 

!" 

2 

CO 

a 

• 

5.- 

O 

1 

c 

11 

c 

^    S 

- 

A    « 

o 

CO 

A    ^ 
*• 

a 

1 

t' 

a. 

• 

•^  • 

< 

CO 

§ 

m 

c 

fig 

E  o 

i 

lU 

o 

s 

o 

e 


s 


e 
o 
o 
rf 


e 
o 


=   e 

o   S 

E  «   - 
lU    o    • 

s "  s 
1^1 


3  II      ;; 


a>    c  — 

2  1  ? 
iZ  <  P 


e 


? 

a 

o 

2 

a 

CO 


111 

a 


o 


OPS-141 


151 


E 
a. 
O 

oc 
a. 

Q. 

< 
en 

z 
o 

i 

Ul 


r 

£ 

I 

2 


1    I 


a 

H 

u 

t 

a 


1 


f 


> 

£ 
1 

e 
E 

e 
I 

? 


1 

£ 

1 
1 

2 

I 


si 

?? 

•s  • 

31 
II 

<  8 


OPS-142 


152 


«  s 


-      g£ 


o 
o 


-  •     _  - 

>.«3CO>.         0>~ 


c 


o  <  g  «;  £  i=  |. 


2^ go  £  I  :s  S  > 

^  g  "l^'-2  S  S  w 

-gj-ccagu-cgo 
oo)Ocoos)*s-a 
•^5so>c£c«c 


0)    >t 


"S»SEce5.-gS 


C    C    « 

V    £  £ 


„8f -5 

^_0—    fccOC    Q.  J 

©■-••5-o-cg-goZ 
•2S«5S£S£0 

O  o>  £  r  o  ®  f 


i  ■;  «  2  - 


1| 

Ig 

■D    E 

£  •» 

-  f 

0)   c 

B  ■ 

•  cJ 

m  s 

•I  a> 

»  »- 

Si  •- 

O    01 

^€ 

2  o 

n  X: 
2  •• 
O)  •> 

>  c 
u  o 


as    w 

-II 


7 


;f« 


5^5     - 

♦*  ^  UJ         o 


o 

c»£  i. 
"  •  E 

0,  S  o  o  c 
£  £   Q.-0   " 

i  §  1  S  s 

5  S  E  S  a 

> 

m    g-  O  - 

0)  E  t  fl) 
u  o  »  "o 

O    o    Q.  3 

■  «        «  — 

it|8| 

u    ^    «    •» 

o  "9  5  >'2 

•    O    01    -    u 

S  ~  0)  £  « 
_  o  J2-0  g" 

01      •"      *•!       *i»       . 


=    0)    c 


"    O)  0) 


s 
S 


i 


•  £g=5£l2^o~ 


e  c 

O    O 


Sgi-^  S>>^ 


50«S£=Si 
J-  <    o    "  ^ 


'    ^S    O    ».-i_  Q.    3    " 

olfo|S«of2 


B-E  2 


»  S 


SS  S  sg-l'S-r  ?"°- 


-•©"Sca-^^S 
a>  S  o.£  •  ^  3  p  o  5 


< 

Q. 

o 

a. 

0. 

o. 
< 


ui 

a 
O 


o 
c 

r 
o 
o 
a 


■o 
c 


0> 


0> 
w 

o 

c 

E 
S 

s 

a 


c 

■s;  • 

«  c 

=  S 

3  • 

u  S 

5  > 

■c  £ 

O  . 

•  » 

£  0. 

®  1 

S  "I 


g    .•SOq.ETSo" 


01 

> 
o 


^  i:  '?•='-•>  01 

^«£o-|2S«£ 

«EEgc2ci_o!r 


o  S  ^  ^  c 
oCgco«-,=«'_  — 


0)E'^£*^'S=0>-,0> 

C    •    3 
<<  < 


0) 
(/> 

o 
c 

c 
o 


5 

CM 


5f  IS"  "-i  5. 


m 
£ 
o 

> 

5 


>.     .  lU 

"sil 

"Sr  S 
S£e 

•>  IE   E 

—  it  o 
goo 

lO  N  5 

•►■go. 

2  "  = 
A  S  2 
»  o  c 

8  =  2- 
»|i 

"'1 

a  C  0) 
S  »£ 
°  a  -n 

o  01  a 

Ss" 
2  E  o 

Si5 
-  E  * 


t>  01  £! 
^   0>         3   «, 

2  ="5  "  5 

?   «   0)   o  o 

g  Sisf 
"i  «  S  r 


£g|s| 

2|:§s 

i  t  £  fc  " 

0.2    3    •*■» 

"  S  0)  «    • 

£  s  ■  -  » 
=  I^eI 

o>  fc  •»  t  • 

?S88^  . 
«^l" is 

org- 

P  o>  -s 


uj  iC  S* 
111  P  £ 


c^5 
£  «? 


OPS-143 


153 


CO 


r 
o 

Q 

a 

3 
M 


■ 
C 


z 
o 

p 

< 
£ 

Q. 

o 

c 

Q. 

a. 
< 

CO 

z 
O 


a.      ^ 

d    Q 
OPS-144 


< 

D 

E 
o 

> 

CO 

E 


u 

c 
m 


c 


o 
u 
u 

< 


E 
r 


o 


•  t 
o  S 
ens 

UU  CO      . 

£  •  • 

go  S 
o  s  o 
<  x:  *- 

5;-f 

o  c  • 
o  ■  g- 

S  CO  S 

o  s  ■  ^ 

§§Sb 

".•59 
(^  f  S  E 

«» -  C  5 
•->>«£ 

O  i9    Q.* 

■  o>5  S 
'O  a  o  - 

*  s  s  * 

o»  E  £  •- 

■  u  Sf 


C  £ 

^§ 
a.  o 

2| 

^  •  s 
S£| 

CO  c   • 

<       E 

in 

E  o  E 
E  E  • 

|$S 

•"  u.  — 

S  >•  • 
•  ■g  iS 

••en 
o  3  S 

ic" 


III 

o  F  a 

o  E 

•  E  s 

o  £  S 

—  *  • 

f*  a-  9- 


« 

c 


o  rr  CO  — 
".  E  CO  • 

O  CO  O  — 
o  c  ^  » 
S  o  2  o 

y  i  &" 

5l2? 


o  o 
o  « 

—  o 

c 


S  E 
<  • 

D   g 


IS 


It 


to  • 

O    Q. 
U    O 


c 
o 


s 

s 


O     - 


154 


o 
E 


e 
o 


o 
u 
n 
at 


o 
c 


a  S  • 

l>i 

o  g  a- 

£  £  g 

0  &  o 

1  «  E  S 
=  S|  E 
S  S-E7 

§7  si 

Q. 


S«3 


o 

< 

DC 
O. 

o 

cc 
a 

Q. 

< 

CO 

z 

o 

p 

< 
c 

UJ 

a. 
O 


e 
w 


c 
o 

Q 

a 

3 

c 


5 

c 
o 

Z 


s 

w 
U 


e 
e 


? 


u 

c 

m 
C 
o 
u 


t 


S  8r - 

S  K  °5  S!> 
§2l  * 

— r  ®   3   _ 
O  jc    o    ■ 

n  u  S  S 

till 

s  •  • 


g  oi  «  s 

«    ■  S  £ 

•  c  c-E 
0>f  i  oi 

■  "  V  s 

«    O    C    3 

o -5  g 
_  O  5  a> 

■^  ■«>  J2  S 
S  S£  = 

•  w  =  s 
u  of  S 

lgll 

58^0 


I     £ 


■c  e  £  g 
•«  —  ^  o 

o  »  »  o 
-  >  10 
.-  o  «» 
■  o 


5  o 


il:5    5c.2iE 


OPS-145 


155 


at 

c 


Z 

o 
o 

Q. 
CO 

z 


o     y 


iJ 

I-  H 
W  < 

Z  CC 

ls 

<  Q. 

o  < 
P  eg 

>  Q 

<  H 

=S  -•  $ 
H  <  K 

OC  S  UJ 

<  m  CL 

Q.  O  O 

111  UJ 
Q  U. 


z 
o 

CO 


Q. 

t 

1- 

o 

UJ 

t 

a. 

C3 

t 

z 

-1 

UJ 

o 

-1 

< 

►- 

O 

1- 

CO  UJ 

12 


u. 
O 

I- 
z 

UJ 


UJ 

< 
z 
< 

UJ 

u 
oc 

o 


z  '" 

O 

O 


UJ 

cr 

z 
< 

3 
X 


Q.  m 

t2 


E5 

^ 

^ 

CO 

o 

^ 

'^ 

n 

m 

(C 

\- 

UJ 

o 

X 

UI 

s 

2 

o 

CM 

CO 
CO 
CM 

3 
CM 

CO 
CO 
CO 

s 

o 

V 

o 

CO 


•-        o 

CO 


>-       o 

CO 


CO         o 


o 

CM 


CM 
CM 

in 

CO 

CO 

CD 

to 
evf 

CO 


a> 

00 


CO 
CD 


r<. 

CM 

CO 

CO 

o 

00 

CO 


a> 

o 
in 


in 


o 
CO 

GO 

cm" 
h. 

CM 


CD 

O 


CM 


>  "»  T 


.  o 

Si  2 

I  o  I 

in  J. 

c  "-3 
—  "  « 

«  "  • 

•'  *  o 
M  UJ   — 


<  t  >  = 

73 

i 


E  ^  « 


p  S> 


tS  g  £ 


< 

I- 
u 

< 

CM 

a> 


< 

cr 
o 
o 

oc 
a. 

CO 

a> 


t        t 


flC 
< 

z 
S2 

^5 

_l  (O 

Cj  ^  (9 

UJ   _   < 

o  9  X 

£5" 


0> 

z 
o 

o  z 

Z  Lj 

:$  a: 
CC  o 

(9  CO 

Sa 

0. 


s 

(Q 


oc 
u 

z 

< 

CC 
CD 
O 
OC 

0. 

Q 
UJ 

a 

z 
m 

z 
z 
o 
o 

UJ 

cr 


61  refle 
Prograi 
ctlonw 

:-f  i 

2li 

1,460 
fugT 

efrom 

oyeeD 

posltio 

c  -acM 

-1 

O  p  N 

UJ 

Si 

-J 
1- 

ased  by 
sf  the  E 
ease  of 

?? 

5  _  0 

UJ 

(3  e  c 

3 

=  'S  7 

2 

1  "  » 

o> 

2  <"  c 

a> 

a  T3  £ 

o 

a>  o 
^  I 

e  cd 

S  8 

£i 

o 
«  oc 


I 


E 

3 
X 

» 
£ 


t^  8 
t  =  5 


If 

°  1 

eg    O 
E  'S 


OPS-147 


156 


^  c 

a  c 

••  o 

«  « 

i;  ^  01 

»  Q.  E 
jj  O"  o 
P  c  £ 
«5  = 

o  **    « 

o  «  £ 
CO    ?  « 

»il 

"■°  s 

2  £  ■"  « 
■"-Slg 

Q.   O  •  in 

tS  "-i" 
"-  <    •>   0) 

«  «  E  E 


•  o 
a.  »  a 


3 


!fl 


< 

DC 

Q. 

o 

IT 

a. 

Ol 

< 


UJ 

a. 
O 


c 
a> 

E 
» 


o 
u 

3 
O 

» 


o 
S 


s 

tt 
c 
■> 
(3 


o 
u 

_  5=  ■  £ 
o  "  «i 

=  BE  * 
!1X  «  « 

S  o  -S  r 

£  n  X  £ 
E  -  •  o 
0)  n  a.£ 
5>g  E* 

q:  "^  o  « 

c  S  5!  « 
2  5 
®.  >>  > 


O   «   0) 

0)  o  o  JT 

-  "1  ^ 

5  i  f  £ 
«  5  g  o 

£    Q.^  "D 

—  EEC 

=  £  e  • 
"  ■  i  « 

*>  f-  o  ^ 
Q>   C    s£    c 

>>■«  -  «> 
O    0)    0)    0) 

a,  V  0)  0) 

~  «o  a  Q. 

0  E  E  E 
*"  0)  a>  a> 
O)  ^  ^  •' 
E    S.  O    » 

1  "    «•    I 

■  *  2  S 

o  gi  • 
E5-=l 
S>  «  o  » 
Q.  a  £  •> 

■  -"  Q. 

ligi" 

5  o  £- 

S  E  5  E 
o>  O  ■  m 

£;  ?E 

^£  &| 

3  •  ^  Q. 
§•  "    g    O 

S  £  o  a 
>-  •  e:  > 

^  ?'i.-S 

o)  c  a" 
■§2«  I  • 
■o3  ^  §  E 


•  a>g^    ssga* 


E  £  w  E  « 


0)  £ 


a  ^ 


□>2 

-  a: 

E 


£        » 


«r  o  <  V 

•  •>  c  » 

'^  •  E  o> 

t  o  r  g 

c  «  o>  S 

£  T>  Q.  E 


...      oc 


0>^    a  Ol  E 

g  o  o  S  I 

lEs^g 


=  ■=    g    O)  c 

R  o  £  E  £ 


OPS-148 


157 


£gfe 

«   s  £ 

5  E« 


«  c 


SS 


o 

i 

c 

a. 
O 

c 
a. 
a. 

CO 

z 
o 

P 
< 
c 

UJ 

Q. 

o 


E 
« 


> 

"  E 

c  s 
s  E  : 

111 

O    c     ■ 

«     «   £ 

|ii 

e  •:  7 

f  sl 

C  o  u 
«  c  c 

»  _  r- 
O   a    a 

<  o  o 

?  =  s 
-IS 

£    w    a 
£££ 

Sl   O 


M 

If 

i 

z  I 

o  o 

•  g. 

=  c 

■    « 
is  cS    • 


"B    S 


15 

II 


El 

-•i 
s| 

81"  8 

of 


> 
o 

E 


o   «   e 

■E 

U    Q> 
U 


? 


o 

o 


C 


9 
« 

at 

c 

•? 

o 


i 
o 


3 
■ 

> 
o 

a. 

o 

i 


0) 


O 

I 


"  —  o  = 

■g  isi- 

3    O 


lU 

X 

»- 

o 

c 

o 

s 

3 

•o 

UJ 

E 
S 

? 

O 

a. 

X 

Ol 

•o 

c 

c 

c 

g 

2 

c 

£ 

^ 

O 

o 

i 

« 

« 

E 

0) 

a> 

c 

iE 

i 

»  — 
H  il  £ 


E 

e  . 
sl 


1^ 


E  o 
o  a> 

a.  > 

15 

<>  e 

op 

M 

_  e 

S  CL 

"£ 

It 

■D    « 

C  C 

a  •" 
~-  >. 

as 
"^  S 
£  E 

C  o 

«    Q. 


OPS-149 


158 


z 
o 

H 

1- 

E 
• 

a 

a 

0. 

• 

c 

E 

a. 

S 

a. 

a 

< 

o 

M 

Z 

«> 

o 

o 

K 

(T 

< 

c 

or 

■ 

lU 

P 

0. 

a 

ol 

xl 

o 

~5~ 

1    rt 

r^= 

~  a 

"jff 

== 

a. 

s 

So 

CM 

a 

a 

n 
CM 

^° 

s 

09 

in 

n 

CO 

o* 

a 

2 

o 

o 

n 

a 

~Br 

M 

Ok 

^ 

s 

a 

a 

r- 

CM 

o» 

o 

in 

CM 

CM 

a 

■^ 

W 

cm" 

cm" 

<D 

^ 

«» 

^^ 

o 

OJ 

in 

tn 

a 

m 

CM 

« 

^ 

a 

r) 

r» 

K 

» 

r> 

«» 

o 

<» 

» 

«» 

a 
o 

ii 

«^ 

M 

s 

S.O 

8"^ 

>  •) 

o-  a 

S 

w 

o 

c 

£  S 

n 

N 

6 

lA 

rt 

~nr 

"DT 

~cT 

(M 

n 

h". 

K 

« 

a 

o  S 

z  = 

r) 

sli 

e 

a 

<4 

"DS 

~w 

a> 
o> 

"1 

1^ 

o 

s 

S 

CM 

a 

l>^ 

^ 

cm" 

cm" 

CM 

rC 

£ 

4/^ 

T 

a 

t 

1 

a 

« 

-FT 

o 

«» 

« 

K 

in 

cm* 

a 

CM 

CM 

in 

^ 

6 

A 

i 

^ 

US 

A 

-FT 

« 

SJ 

e 

in 

cm 

a 

CM 

a 

n 

in 

f^ 

«• 

« 

a 

a 

O 

i 

in 

4» 

w 

« 

CM 

o 

<e 

lA 

$ 

» 

A     ■ 

*• 

"TJT 

a> 

a 

a 

o 

^. 

^ 

a 

lO 

•- 

o 

5 

9 

^ 

£1 

N 

5 

CM 

ciT 

a 

4* 

— 5" 

e 

d 

s — 

— S" 

m 

o 

in 

w 

e 

o 

a 

K 

*" 

■n 

in 

a 

Si 

cm" 

in 
c» 

t 

p 

(C 

o 

P 

U 

c 

1 

E  U 

X 

c 

O)  c 

X 

c 

M 

1 

c  o 

11 

a  ■= 

£  a 
OX 

i 

0) 

II 

•s 

S 

1 
o 

1 

of 

E  Ep 

Sic 
S  □  a 

li 

01 

E 

3 
SI 

a 

1 

5 


■  £l 


5  ^  ii:-t 

W   n    C    O 


m 
E 


o 
E 

■o 


C 
O 

c 
S 

0) 

E 

Ol 

« 
c 
a 


s 
u 

3 
O 
a 
a 

tr 

c 
a 
E 

3 


■  —  5  5! 
"R  «  f  • 


«    E    C    Q. 


S  a  i 


:  a.  a 


<  a  2 

a  ».  t;  "- 
a  oj  >; 

^  a  =  -2 

^  fc  "~  o 

o  a  c  c 

"  >  o  £ 

a  c  =  o 

E  'O  o 

3  UJ 

a  o  0  3 

P  c  c  a 
o  3  c 

i  S  o  g" 
5  =  -  s 

flla- 

0  c  a>  O 
P  aXO 
a  u  u  _ 

■°is  S 

01  E     B     C 

?$|  E 

-  =  =  1 

a  Q.  > 
E  E  c  a' 

^  .-  ^ ^ 

a  M  ^  a 
«K  a  c  c 
a  c  a  ± 

cog. 
g  •g  O  o 

s«  §  s 
8^  Si 

0}  .c  o 


o       £ 

c 
a 

E 


Q. 

E 
o 
u 
o 

< 


o  S  =   O 

a  e  o  o 
a  go  _ 

2  1^8 

•  £  c  c 
a  o)  3  c 
o  m  e  fJ 

s:  g  E  (- 

5  aO-g 
c  =     .a 

Si-iS 

o  -=  c  a 
a£  u  o> 
c  a  c  c 


OPS-150 


i 

I 

K 
OE 

a. 
% 

i 
I 

III 


159 


1 


•  o 


If 


OPS-151 


67-439  0-93-6 


160 


s 


^ 
S 

2 

^ 

r^ 

'<6 
!2 

CD 

<* 

in 

-<6 

CO 

CM 

e    • 

9 

» 

« 

U> 

CD 

in 

in 

in 

■  e 

et 

a 

ft- 

n 

cf 

CO 

CO 

cm" 

s 

if 

t 

w 

•» 

*• 

S 

n 

s 

s 

i 

s 

§ 

s| 

•> 

^ 

=■ 

i 

^ 

tt 

—   § 

E  & 

II 

£  s 

c 

If 

.  « 

rt 

9t 

^ 

K 

M 

4 

■"W 

«  • 

« 

e 

CD 

r> 

M 

t. 

K 

u) 

o  C 

Z  e 

at 
«» 

e> 

« 

lO 

5- 

II 

«• 

J 

lA 

lA 

N 

i 

at' 

"T5" 

-FT 

1! 

s 

« 

ID 
•0 

o 
m 

n 

lO 

ci 

CM 

•t 
• 
* 

p> 

« 

n 

W 

f| 

i 

«» 

^ 

1 

e 

lA 

a 

"ur 

lA 

^ 

'^ 

lA 

• 

1 1 

i 

lO 

9 

CM 

s 

o 

n 

n 

« 

m 

|| 

^ 

•» 

«• 

1# 

K 

* 

1 

k 

"TT 

TT 

^(T 

c 

ll 

s 

n 

S 

«- 

rf 

at 

1 

CD 

cn 

to 

E 

il 

^ 

;i 

« 

« 

o 

OB 

o 

t 

& 

t 

at 

<e 

g 

lE 

1 

^ 

lO 

et 

n 

N 

M 

CD 

•  c 

l8 

•  2 

9 

£ 

s 

8 

jf 

« 

C» 

(D 
CO 

im 

0 

1 

i 
i 

^ 

4» 

w 

''I 

E 

• 

1 

1 

o 

tc 

1 

CO 

z 
o 

£1 

f  8 

•  • 

A    ri 

U 

£ 
o 
• 

f 

s 

•a 

a 

• 

g 

::i 

•S 
1 

c 
E 

1 
i 

• 

■ 
c 

U 

1 

1 

o 

E 

a 
Z 

< 

II. 

>> 

i 

u 

J: 

Ec 

J 

1 

2  o 

?5 

OPS-152 


161 


f^ 

> 

K 

c 

< 

1 

cr 

z 

0. 

z 

S 

< 

0) 

i 

0> 

O 

u 

(- 

DC 

^ 

< 

< 

^ 

s 

a 

oc 

CO 

^ 

t- 

UJ 

c 

7 

Q. 

3 

o 

UJ 

o 

I 

^ 

C^ 

fi 


.!! 


fi 


s 


s 


CO 


I 


(7 


8 

1^ 


I 


f 


^' 


I 


» 


?. 


f 


% 


I 


S? 


§ 


S 


f 


& 


1 
g 

If 
15 


I 


I 


s 


o  5 


?8 


15 


o  « 


71 


I 

? 

c 

-a 

If 


I 


f 


§ 


g 


f 


» 


» 


8  B  2 


n  5  3  3 
(0  u  u  V 


ill 


OPS-153 


162 


t:  s 


•r*     mi 


I  S  " 


o  Q- 


E5  ~  p 


6  Si  •- 


TSgSSo 
llfll 


!Es5 


z 
0 

< 

E 
a> 

£ 

0 

« 

c 
m 

Q. 

S 

a. 

• 

< 

a 

M 

Z 

3 

0 

01 

P 

OC 

2 

c 

s 

lU 

E 

a. 

3 

0 

X 

ffl 


i 


« 

CB 
C 
ffl 

E 


a 
« 


01 

a. 
o 


o 


o 

Q. 


ffl 
•5 


C 


c 
o 

0> 


•5 

o 


1! 

E 


•9 

E 
C 
?E 


Ic 
E  o 

II 


S5 

is 

c   0> 


r 
o 

S: 
o> 

•D 
C 
ffl 

a> 

E 


0) 


c 
a 

•> 

o 

i 

■> 

3 

a 


E 

0) 


0> 

a 
E 
o 
U 


c 
o 


c 
« 
E 
3 


£ 

a 
a. 


01 

c 


1 

£ 

o! 

E 

I 

ffl 
•a 


m 

3 

u 

o 


0> 

o 

c 


o 
r 

0* 

a. 

ja 
o 


v, 

c 

s 

Q 

< 

« 

m 

s 

01 

E 

c 

0> 

0 

0> 

E 

Q 
0 

• 

0 

u 

• 

> 

•0 

> 

Q 

c 

"O 

« 

a. 

c 

a 

g 

0 

c 

a. 

_o 

•0 

1 

5 

c 

■ 

*^ 

s 

3 

c 
•a 

a 

a» 

^ 

s 

c 

£ 

< 

0 

■ 
3 

1 

« 

s 

c 

col 

en 

E 
a 

ja 
o 


a 
c 
o 
« 

01 

a 

£ 

•> 
01 

0) 

>. 
o 
o. 

E 

0> 

o 


o 


o 


01 

> 
o 

w 

a 
E 


■ 
01 


c 


o 

M 

o 

0> 

•a 
•> 

3 


0) 
« 

c 
o 
u 


O) 

e 


*  •> 
E  ? 
II 
|8 

o  1 


i  M 

O    Q. 
'O    3 

Q.S 
O    O) 

fi 

0)    c 

E  ■ 
o>  m 

■  S 
c  i 

P  2 

e  o> 

I.  Q. 

0  3 
c  " 

01  o 


■a  o 
01  p 

3  « 

c  " 
o 


C3 


1> 

^  E 

•)  a 

II 

e  < 

«    o 

c  S 

li 

•  » 

o« 

-5    0> 


£  <        c 


I       I 


•> 
E 
S 

0> 

E 

E 
E 

a 

1 

1 

01 

a 

« 

Q. 

E 

a 
0 

■ 
•0 

"B 

0) 

5 

c 

1 

c 

C 

E 

2 

a 

5 

a 

0) 

> 

« 

c 

> 

^ 

S* 

en 

_o 

0 

s. 

t 

•> 
< 

• 

1 

3 

CO 

01 

01 

!5 

s 

E 

0) 
0> 

> 

a 

> 

0) 

> 

0 

c 

0 

o> 

0 

01 

~B 

s 

a 

S: 

Q 

c 

■5 

E 

c 

E 

E 

Ml 

0 

UJ 

E 

UJ 

01 

0% 


a  ? 


OPS-154 


163 


I 

3 

I 

I 

E 


V 
8 


I  1 

£  § 

£  s 

A.  J! 

<  S 

i  I 

^  I 

%  - 

a  X 


1 


•    S  =  £    O 

a.  E  «  *  V 

nils 


I 


s         s 


£     cm 


i 


I 


a  a 


1 

s 

C 
• 

s 

s 

m 

? 


M 

t 


S 


I 

e 

i 


1   ^' 


§ 

e 
8 


CO 

: 


If 
81 


a  ■ 
E  ~ 


11 
11 


OPS-155 


164 


S 

E 


s 
I 


8*  CD 


E 

I 

E 

1 

o 

e 
« 

k 

■ 

f 

e 
e 
if 
& 
u 

? 
I 


E 

.8 


3      -3 


z 
o 


o 

c 


CO 

z 
o 

p 


3 


1 

E 


u 


91 

e 

r 

s 


SI 


M 

<  ' 


CO   I 

<   I 

o  i 


S      s 


? 


^3 


II 


5 


(0 

III 
m 


IB  S  <e 

B  ^  •• 


ml  s-e  *€ 

J  =  c  ?  E  S 


0PS-1S6 


165 


n  » 


< 

E 
a. 
O 

oc 
a. 

Q. 

< 

0) 


i 

tu 

a. 
O 


2 

9 


E 

X 


E 

3 
CO 

§ 

3 

i 


II 


li 

8' 


1^ 


ll 


il 

ss 


U 


§1 


S« 


9iq 


8 


I     S?? 


K        CM  rg 

9» 


51 


g 


S 


§$ 


§ 


82 


R      - 


^     -III 


8f     -■"■ 


j3     ^-  o 


8     1^ 


§ 


S§ 


R'o 


;9g 


§§ 


«^ 


s 


« 


«§ 


6^ 


8! 


8i3 
8"? 


8S 


83 
5"  8' 


i 


% 


S 


ies 


^11 


«   W  K 


sis 


s§§ 


C 

lU  . 
o 

I 


'I 

i  8 

i  k  1 
s  -c  f 


OPS-157 


166 


n  n 


< 

Q. 

o 

(C 
Q. 

< 
(0 

z 
o 

oc 

lU 

0. 

o 


8 


s 

c 
(d 
E 


(« 

E 
S 

c 

a 
c 

£ 


11 


1^ 
II 


«B   CO 

E  S 


li 


3  ^ 

is 


»  CO 

1^ 


o  o 


to   CO 
CM 


s 


rv  to 


K  in 

CM   CM 


o  o 


lO   CM 


K  in 

«0   CM 

<D 


2 


s 


0.  e  I-  O 


(D   CO 

15 


»-  o 

CO 


in  CO 

s 


in  CO 


O    CO 


o  o 


P   CO 


a>  o 
8  " 


0»  y- 


c 


liS*" 


gS 


CM    M 


^1 


CM 


s 


CO   CO 
CO    CO 


s 


CO   CO 
CO   CO 


CO  e> 

CM    CM 


o 
E 


s 

a. 

£    c 

i^  "s  iu 


OPS-158 


167 


o  lA  oi  m 

't  y-       in 


5?  jqp    s 


f  RS5|2 

'-'  in  CO  wj  »- 


V  w|  o       o 

^  t±         lO 


1 


« 


a. 
O 


I 


8 
I 


^1 

1       ts 

I   if 

Pi 

S     i  £■ 
c      1  « 


3 

z 


II 


s 


S^  eg  —  OI  •- 
(Q  9  rv  •* 
«  (O  CO         •- 


um 


m  5  N 
5  O  eg 


iie5o 


o 

z 

1 


OPS-159 


168 


c 
5 


« 
c 

u 

n 

0) 


o 


^ 


e 
£ 

o 


s 


§ 


e 
o 
o 
a> 
o 
m 
e 

4» 


§ 

1 

§ 

E 

c 

e 

& 

s 

£ 

s 

a 

o 

< 

u 

OT 

Z 

o 

o 

o 

F 

ac 

< 

c 

c 

5 

UJ 

E 

a. 

a 

O 

X 

•s 

o 


Si 
•  o 

Is 


£      J 


& 


<"      s 
2     1 


ft 


c 

»  s 

'I 

k  o 

11 

if 

oi   at 

•"  • 

-  • 


8^ 


e 


O  a 
II 

is 

a  e 

i§ 


52 
lis 

oS£ 
•  •  Q 

SIC 

•?  • 

:  s  5 

i  s  * 
§  ••« 

D-  «  n 
Z  c  a» 
S  O  a» 
m  P.- 


Is 

>  « 
•*"  2  '5 

>  =  - 

o  o  • 

i:a-s 
"la 
5  "1 

c  c  • 

i  S  E 
E  ■  • 
o  «  = 

^  £  S 
3  •-    C 

?Si 
■Sou 

S  "1 

s"s 
OS ;. 

lil 

•  *  • 
c  •  • 

■  C3>£ 

o  8  • 
2  *  > 

fcl- 

"-Is 

St  u  s 

f  1  g 

5  ti  • 
o  •  fi 

sl^ 

■  **  w 
Son 

Sot 

S"  . 

o  o 


11 


|E£t 


^  o  « 

c  c  ^- 
o  o  «» 


u 

a 


o 
u 

o 

Q. 


o 

■ 

% 

•o 

m 

s 
o 


i 


a 
u 


'i 

o 
c 

■ 
e 
e 

II 

•f 

E? 

O  TI 

Is 
?1 


if 

»  c 

N    O 


O  O 

ll 


o  * 

a  • 


« 
a. 

o 

i 
7 


5^ 
|i 

£ 


C  -c 


S  V 
S  o 

S  " 

o.  e 
E  o 

o  S 

I 

o£ 


ii 

O   o 

»  c 
«•  o 

o| 

o   • 

•  a. 

5  * 

S^ 

£S 

<  ■ 


o 
u 
—  o 

§       S  g 
*      2  £ 

£| 

o   • 

•o  c 


M 


e  f 


n 


o 

Q. 


u 

o 
o 

E 
& 

s 


r  o 

il 
S  -c 

sl 

*>  s 

O)  u 

■S  o 
^  S 

*  s 


>> 

£        •> 

■O  *>  ?i 
S  «  u 

5  -  s 

a.£  g 

if* 

_  9  • 
Iff 

c  £  s 
o  a  = 
a.B  £ 
o  c  ^ 


1^  i 

—    3  S 

g  t.  e 
V  o  5- 
a  £  o 

CO* 


=  =  a  - 
■2-2=  o 

13  S  *£  «. 
3  3  *  TS 

^?  s  a 

1    E    w    O    c 

Sezs 

»5  a' 

C  *  S  a 

!  5  "  _  • 

'  3  OI  *  £ 

I  5  c  >  _ 

K    2    ID    > 

•"111 


I 

e 


OI 

c 

s 

c 


-  •r.'O    C 
Sl"l 

So.'S* 
£  a  S  • 

Jb  _    &  O 

E  $  «  E 
E  2  V  9 

&£S^ 

•  c  f  >« 

-7  il 

a.  a  a  ^ 

§11= 

c  .-:.^  a 
a  a  c  c 

E  S  S| 
X  o  -g  3 

£  S  a  £ 


OPS-160 


169 


£€« 


ll 

ll] 

Mi 

ill 

•-  •  s> 

o  o  o 

ll^ 

ell 
iff 

Pi 

Ill 


s 


o 

P 
< 

E 

a. 
o 

E 

a. 
a. 
< 


O 

I 

lU 


i 

e 

8 


3  iJ  X  • 
111- 


«  »  o 

lisl' 

^  ^  Jr  £  • 


B.  e  9 


1 


:   I 


8  =  1 

if  •  B> 


111 

oca 

U  ui  CO 


".IE 

'Si 


sss 


Si^    1 


HI 


a.  It.  < 


a.  T<  B. 


S      ± 


? 
o 

z 


I 


OPS-161 


170 


Q. 

N 

N 

o 

UJ 

t 

Q. 

V 

tv 

o 

CD 

t 

? 

S 

z 

z 

u. 

_J 

ii] 
o 

-i 

i 

§ 

• 

« 

« 

Q.  CO 

CO 

«• 

RTATION 
ITRATION 

2 

t2 

1 

1 
ffi 

z 
o 

1- 

^ 

s 

fi 

6^ 

o^   Z 

< 

3 

^ 

1 

eq 

ft 

si 

RANSI 
ADMI 

-1 

z 

g 

H 

S 

u> 

O  < 
0.  O 

< 

CO 

»-  Z 

Q. 

CO 
CO 
UJ 

lU 

feg 

< 
CO 

CO 
QC 
UJ 

o 

a. 

=  {2 

UJ  u 

00 

n 

fef 

z  oc 
o  o 

X   UJ 

« 

Uj  < 

H 

z 

< 

oc 

o 

28 

UJ  « 

oc 

3 

DEPA 
FEDEI 

Q. 

o 

z 

^ 

(D 

2 

s 

cm" 

s" 

o       o 


U) 


15 

CM 


O  O 

CO 


s 


(D  O 


o 

CO 

CM 

cm' 
in 
«* 


CM* 


CO 

CO 

o> 

CO 

•» 


o    c 


0> 
UJ 
CO 


UJ 


I  8 

U  flC 

<  a. 

CM  CO 

?  2      o 


< 
Sig 

2  CO 

p 

<  z 

-<"  tc  ,« 


t    S: 


<->  9  X 


CO 

z 
o 

ii 


c 
u 

z 


< 
c 

(5 
O 

a. 
a. 

o 

UJ 

o 

z 

UJ 

s 

o 
o 


UJ 


CO 

UJ 

o 

UJ 

cc 


OPS-163 


171 


I    1 

I      i 

a. 

i 

111 

OPS-164 


e 
1 

s 

r 
3 

I 


I 

e 

i 

S 
I 


If 

p 
I" 

|l 

l§ 


o 

.1 


£  i  E  -c  p 
V  S  o  "  s 


«  p  a  •  # 


I 


•oil 

fi  hul 


-1    ' 


8  S  9  "£ 

IfMj 

K  £  'B  V  < 


iSU 


liil 


ft! 


Ill 


172 


o 

S| 

£ 

S 

w 

« 

a. 

1 

•-   CM 

ss 

#  #  # 

O    K    CO 

d  N  CO 


#  #  # 

•-    »    CO 

(vj  oi  o> 


E 

3 
I 


to 
UJ 


f^l 


^ 

^ 

IT 

<l>\ 

1 

m 
c 

Of 

c 

3 

8: 

< 

CO 

10 

S 

Z 

E 

1 

< 

p 

q 

^ 
S 

^ 
^ 

o 

$ 

I 

I 

I 


OPS-165 


173 


Sit 


o 

CO 


«  •-I  ^  m  M 

o  «  «  o  ^ 

in  M  <o  a>  evil 

M       •-  «  ^1 


Cll 


I 


O.  Ol 


•»  M  <0   col  « 

•»  ^^  •» 


s 


la 


s 


"'11 


s 


iesis 

1 

c«>  CO  r>. 

"^ 

a>  m  <m' 

o 

CO      T-^ 

u> 

•»       •» 

O 

8 

st 


s-"? 


in  coi  n 
CJ  »-  u> 
o         ' 


^  CO    ^1  ^ 


g 

< 

M 

1 

< 

1 

CO 

^ 

^ 

i 

1 

1 

i 

b 

X 

c 

IE 


££ 


m  im  » 

Si  MS 


8 


•8  d  3 


f 

■E 


(O   CSlI  CO 


m      _ 

•e  d  S 


o 
«0 


9  S 


OPS-166 


174 


«     ^1    ^ 

O  M         K 

■o  to 


$    »   s 


R 


s  i 


O         Ol        o 


p    g    s- 


CM 


3 


ID 
<M 


si 


m        <-i       V 
Q       r^l       K 


CO 


SI    s 


lO 

at 


«   I 


m 


M         M  ^1         CO 


CO 


<SI     5 


a>       coi 


CM 

CO 


at 
m 


a  s 


?     31 


lO 

00 


S     SI 


s 


i 

a 

(T 

^ 

1 

< 

i 

p 

(3 

^ 

V 

1 

a. 
o 

x| 

p|    s     =^    f 


It 


s 


col 


« 

c 
3 

lit 

o 
a. 

Q. 


o 
eg 

I 

c 

I 

< 


I 

s 

s 

f 

< 


< 


«       5r|       r>. 


Ul 


CO 

a> 


?l       ^ 


<^ 

k 

^ 

^ 

1 

1 

1 

< 

TOTAL 

End  of  Year 
Emrtovment 

1 

1 

OPS-167 


I 


175 


8Sr     ?     §a!8     S 

•"^  ^  «j       w       ^       ^       n 


^ 


2 


SA  «o       h>       p  P  n       p 
«p  «       in       NAP       K 


'I 


I 


CO    ^    ^  ^  CD   CD   CO  O  Ot 

St8     S     ||i     2     I 


C       PL 


< 

1 

« 

1 

1 

< 

^ 

CO 

M 

1 

■ 

< 

a 

s 

1 

0. 

s 

O 

x| 

ft 


It 

S  c 

i  •> 


C 
O 


o 

I 

S 

z 

CO 


t^l 


o 

E 
« 

o 

CO 


U 

o 

Z 

« 
o 


OPS-168 


176 


I 

§ 

K 

a. 

01 

i 


i 
1 

c 

1 
S 

r 

a 


OPS-169 


177 


DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVTATIOH  ADMINISTRATION 
MISCELLANEOUS  EXPIRED  ACCOUNTS 
Program  and  Financing  (in  thousands  of  dollars) 


IdMiti£ia«tl«ft  Co4»: 

69-9912-0-1-402 

FX  1992 
Actual 

n   1993 
Estiaate 

ry  1994 

BstisMte 

Program  by  activities: 

10.00    Total  obligatiena  (object  class  25.0) 

Financing : 

21.40    Onobligated  balance 

available,  start  of  year: 

24.40    Onobli^ated  balance 

available,  end  of  year 

0 

-507 
507 

507 

-507 
0 

0 

0 
0 

39.00        Budget  Authority 

0 

0 

0 

Relation  of  obligations  to  outlays: 
71.00   Total  Obligations 
72.40   Cbligatwl  balance,  start  of  year 
74.40    Obligated  balance,  end-of-year 

0 

1,362 

-1,362 

507 

1,362 

0 

0 

.  0 

0 

90.00       Outlays 

0 

1,869 

0 

MEA-1 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 

MISCELLANEOUS  EXPIRED  ACCOUNTS 

This  schedule  displays  programs  of  Facilities,  Engineering,  and  Development  that  no 
longer  require  appropriations  and  thus  reflects  outlays  made  under  prior  year  appropriations. 


MEA-2 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 

AIRCRAFT  PURCHASE  LOAN  GUARANTEE  PROGRAM 

The  Secretary  of  Transportation  may  hereafter  issue  notes  or  other  obligations  to  the 
Secretary  of  the  Treasury,  in  such  forms  and  denominations,  bearing  such  maturities,  and 
subject  to  such  terms  and  conditions  as  the  Secretary  of  the  Treasury  may  prescribe.  Such 
obligations  may  be  issued  to  pay  any  necessary  expenses  required  pursuant  to  any  guarantee 
issued  under  the  Act  of  September  7, 1 957,  Public  Law  85-307,  as  amended  (49  U.  S.  C.  1 324 
note).  None  of  the  funds  in  this  Act  shall  be  available  for  activities  under  this  head  the 
obligations  for  which  are  in  excess  of  $9,970,000  during  fiscal  year  [1993]  1994.  Such 
obligations  shall  be  redeemed  by  the  Secretary  from  appropriations  authorized  by  this  section. 
The  Secretary  of  the  Treasury  shall  purchase  any  such  obligations,  and  for  such  purpose  he  may 
use  as  a  public  debt  transaction  the  proceeds  from  the  sale  of  any  securities  issued  under  the 
Second  Liberty  Bond  Act,  as  now  or  hereafter  in  force.  The  purposes  for  which  securities  may 
be  issued  under  such  Act  are  extended  to  include  any  purchase  of  notes  or  other  obligations 
issued  under  the  subsection.  The  Secretary  of  the  Treasury  may  sell  any  such  obligations  at 
such  times  and  price  and  upon  such  terms  and  conditions  as  he  shall  determine  in  his  discretion. 
All  purchases,  redemptions,  and  sales  of  such  obligations  by  such  Secretary  shall  be  treated  as 
public  debt  transactions  of  the  United  States.  (Department  of  Transportation  and  Related 
Agencies  Appropriations  Act.  1993.^ 
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DEPARTMENT  OF  TRMISPORTATION 
FEDERAL  AVXATIOt  AIMINISTRATICXI 
AIRCRAFT  PORCBASE  LOAM  GUARANTEE  PROGRAM 
Program  and  Financing  (in  thousands  of  dollars) 


TllMllfllilllm  Oa«>: 

n   1992 

n   1993 

rx  1994 

S9-1399-0-1-402 

Actual 

Estimate 

Estimate 

Program  by  aetivitiea 

10.00 

Total  ebligationa 
Financing: 

193 

150 

149 

39.00 

Budget  authority: 

193 

150 

149 

Budget  authority: 

40.00 

^propriation 

1,275 

0 

0 

40.47 

Portion  applied  to 

debt  reduotioa 

-1,200 

0 

0 

43.00 

Appropriation  (total) 

75 

0 

0 

47.00 

Authority  to  borrow 

(97  atat.  339) 

118 

150 

149 

Relation  of  ebligationa  to  outlays: 

71.00 

Total  obligations 

193 

150 

149 

72.47 

Obligated  balance,  start  of 

year:   Authority  to  borrow 

12 

28 

0 

74.47 

Obligated  balance,  end  of 

year:   Authority  to  borrow 

-28 

0 

0 

90.00 

Outlays 

177 

178 

149 

APL6-2 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

AIRCRAFT  PURCHASE  LOAN  GUARANTEE  PROGRAM 

Program  and  performance 

This  program  is  continuing  only  for  the  purpose  of  making  payments  to  private  lenders  upon 
default  of  existing  loans  by  air  carriers.  No  new  loan  guarantees  are  being  made. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
AIRCRAFT  PORCBASE  LOAN  GOARANTEE  PROGRAM 
Sta'tus  of  Guarantwed  Loans  (In  thousands  of  dollars) 


T«l»»llfln»tlni  Cod»: 


69-1399-0-1-402 


FX  1992 
Actual 


n   1993 
Eatinate 


tn   1994 
Eatlaate 


Comulativ*  balance  of 

guarantaad  loana  outatanding: 

2210   Ontataadiag,  atart  of  yaax 

2251   Hapayaanta  aad  pxcpayncnta 

2290   Oatataadiag ,  aad  of  yaax 


45,164 


-9,135 


36,029 


-9,135 


36,029 


26,894 


26,894 


-9,135 


17,759 


2299 


Ouaxaataad  aMsnat  of  gnaxaataad 

leans  eatstandiag,  and  of  yaax 


32,426 


24,205 


15,983 


Ofejaet  Claaslfieatiea  (in  thoasaada  of  dollaxa) 


21.0  Txaval  and  txaaspertation  of  parsons 

25.2  Otbar  sarvieas 

43.0  Zntaxast  aad  dividaads 

99.0  Total  efellgatioas 


5 

20 

168 


193 


10 

17 

123 


ISO 


9 

17 

123 


149 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 

AVIATION  INSURANCE  REVOLVING  FUND 

The  Secretary  of  Transportation  is  hereby  authorized  to  make  such  expenditures  and 
investments,  within  the  limits  of  funds  available  pursuant  to  section  1306  of  the  Federal  Aviation 
Act  of  1958.  as  amended  (49  U.  S.  C.  App.  1536),  and  in  accordance  with  section  104  of  the 
Govemment  Corporation  Control  Act,  as  amended  (31  U.  S.  C.  9104),  as  may  be  necessary  in 
carrying  out  the  program  (set  forth  in  the  budget  for  the  current  fiscal  year]  for  aviation  insurance 
activities  under  title  XIII  of  the  Federal  Aviation  Act  of  1958.  (Department  of  Transoortation  and 
Related  Agencies  ADPropflations  Act.  1993.) 
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DEPARTMENT  OF  TRAHSPORTATICN 
FEDZRKL   AVIATION  ADMINISTRATIOM 
AVIATION  INSURANCE  REVOLVING  FCFND 
Program  and  Financing  (in  thousands  of  dollars) 


T<MHfimtt.M 

Oa<>: 

FY  1992 

FT  1993 

FX  1994 

69-4120-0-3-402 

Actual 

BstiaMtte 

latiaate 

Progzaa  by  aotivltiaa: 

10.00 

Total  ebligatioaa 

Tinanoinjr 

Unobligated  balanoc  available, 
•taxt  of  year: 

122 

185 

195 

21.90 

Traasnzy  balaaea 
U.  S.  saenritias: 

-168 

-160 

-100 

21.91 

Pax  valoa 

-52,290 

-54,195 

-57,855 

21.92 

Oaxaalixad  diaeeoBts 

Oaobligatad  balanoa  available, 
and  of  year: 

2,010 

2,010 

2,010 

24.90 

Tzeaatuy  balaaoa 
U.  8.  seeoritiaa: 

160 

100 

100 

24.91 

Par  value 

54,195 

57,855 

61,455 

24.92 

Onxaalisad  diaoennts 

-2,010 

-2,010 

-2,010 

68.00 

Budget  authority  (grosa) : 
Spending  authority  froa 

offaetting  oolleatioaa 

2,019 

3,785 

3,795 

Relation  of  obligations  to  outlays: 

71.00 

Total  obligations 

122 

185 

195 

72.90 

Obligated  balance,  start  of 

year:   Fund  balaaea 

49 

1,109 

1,109 

74.90 

Obligated  balaaea,  end  of 

year:   FOad  halanoe 

-1,109 

-1,109 

-1,109 

87.00 

Outlaya  (groaa) 

-939 

185 

195 

AIRF-2 
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DEPARTMENT  OF  TRANSPORTATIOH 
FEDERAL  AVIATION  ADMINISTRATION 
AVIATION  INSURANCE  REVOLVING  FUND 
Program  and  Financing  (in  thousands  of  dollars) 


IdaAtl£ie«tlMi  Coda: 


69-4120-0-3-402 


n   1992 
Actual 


FY  1993 
Estimate 


n   1994 
Estimate 


Adjustments  to  budget  authority 
and  outlays: 

Deductions  for  offsetting 
collections : 

88 . GO  Federal  funds 

88 . 40         Mon-Federal  sources 


88.90  Total,  offsetting 

collections 


89.00      Budget  authority  (net) 
90.00     Outlays  (net) 


-2,009 
-10 


-3,775 
-10 


-3,785 
-10 


-2,019 


-3,785 


-3,795 


0 
-2 , 958 


0 
-3,600 


0 
-3,600 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

AVIATION  INSURANCE  REVOLVING  FUND 

Program  and  Pferformance 

The  fiind  currently  provides  direct  support  for  the  aviation  insurance  program  authorized 
under  Title  Xm  of  the  Federal  Aviation  Act  of  1958.  Income  to  the  fiind  is  derived  from 
premium  dqx)sits  for  premium  insurance  coverage  issued,  income  from  authorized 
investments,  and  binder  fees  for  non-premium  coverage  issued.   The  binders  provide  aviation 
insurance  coverage  for  U.S.  air  carrier  aircraft  used  in  connection  with  certain  Government 
contract  q)enitions  entered  into  by  the  Dqxutment  of  Defense  and  the  Departmoit  of  State. 
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DEPARTMEHT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

AVIATION  INSURANCE  REVOLVING  FUND 

Revenue  and  E3q>ense  (in  thousands  of  dollars) 


Idnl^loatiQB  Coda: 

69-4120-0-3-402 

n    1992 
Actual 

FY  1993 
Estimate 

FY  1994 
Estimate 

0101  Revenue 

0102  Ei^enae 

2,019 
-122 

3,785 
-185 

3,795 
-195 

0109      Net  income  or  loss 

1,897 

3,600 

3,600 

Financial  Condition  (in  thousands  of  dollars) 


FY  1991 

FY  1992 

FY  1993 

FY  1994 

Actual 

Actual 

Estimate 

Estimate 

Assets: 

1000 

Fund  balance  with  Treasury 
and  cash:   Fund  balance 

with  Treasury 

218 

1,269 

1,209 

1,209 

1400 

Investments :   Treasury 
securities ,  par 

52,290 

54,195 

57,855 

61,455 

0 

-2,010 

-2,010 

-2,010 

1450 

Other 

52,290 

52,185 

55,845 

59,445 

1499 

Subtotal ,  investments 
Total  assets 

1999 

52,508 

53,454 

57,054 

60,654 

Liabilities : 

Accounts  payable: 

2000 

Federal  agencies 

2 

0 

0 

0 

2010 

Public 

1 

0 

0 

0 

2099 

Subtotal  accounts 

payable 

3 

0 

0 

0 

2299 

Accrued  payroll  and 

benefits 

7 

3 

3 

3 

2399 

Accrued  annual  leave 

(funded  or  unfunded) 

8 

10 

10 

10 

2999 

Total  liabilities 

18 

13 

13 

13 

AIRF-5 
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DEPARTMENT  OF  TIUMSPORTATION 
FEDERAL  AVIATION  ADMIMISTRATICX< 
AVIATION    INSURANCE   REVOLVING   FOND 
Financial   Condi^on    (in  'thousands   of  dollars) 


TiianT^fioatxca  CoAt: 


69-4120-0-3-402 


R  1991 
Aotnal 


rx  1992 
Actual 


n   1993 


FX  1994 
Xatimatc 


Equity: 

Revolving  fund  equity: 
Revolving  fund  balanoee: 

3200      i^pxepriated  capital 

3210     CuBulative  rcaulta 


3299 


3999 


Subtotal ,  revolving 
fund  balances 


Total  equity 


AIBF-6 


41 

52,449 


52,490 


52,490 


0 
53,441 


0 
57,041 


0 
60,041 


53,441 


53,441 


57,041 


57,041 


60,041 


60,041 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
AVIATION  INSURANCE  REVOLVING  FUND 
Object  Classificat.ion  (in  thousands  of  dollars) 


Uaalxfxoation  Cod*; 


69-4120-0-3-402 


11.1    Personnel  Conpenaation : 
Fall-tiaie  permanent 

11 . 5      Other  personnel  compensation 

12.1    Civilian  personnel  benefits 

21.0    Travel  and  transportation 
of  persons 

25.0    Other  services 

26 . 0    Supplies  and  materials 

42.0    Insurance  cilaims  and 
indenni  ties 


n   1992 
Actual 


99.9 


Total   obligations 


Personnel   Sui^iary 

Total   eoopcnsable  workeyars: 

Fall-time  equivalent  etaployment 


97 

4 
17 

1 
3 


FY  1993 
Estimate 


122 


111 

4 

18 

1 
25 

1 

25 


185 


FY  1994 
Estimate 


121 

4 

18 

1 
25 

1 

25 


195 


AIRF-7 
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sutsMiD  ram  3oo 

Jaly  1M4  aur«au  of  tb«  ■iiilu>l 
Cuoulai  ao.   A-U,   toTiMd 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

AIRPORT  AND  AIRWAY  TRUST  FUND 

Onavai 1 ahl m   oollectlona  (In  thouaanda  of  dollara) 


== 

1992 

1993 

1994 

20-8103-0-7-402 

Actual 

Eatlaata 

Eatlaata 

Balance,  a tart  of  y«ax 

U.S.  ■•euriti.aa:   Pax  valua 

11,072,620 

10,538,348 

7,868,603 

Raeaipta:   Cnxzcnt  law 

4,644,983 

5,221,441 

5,682,664 

Reocipta:   Propoaad  lagialation 

18,245 

Intax«at 

1,273,385 

1,083,900 

870,400 

Tranafax  to  gaaaxal  fund 
Total  Haoaipta 

0 

-1,797,278 

0 

5,918,368 

4,508,063 

6,571,309 

Total  Balanoaa  and  nat  eellaetiena 

16.991,188 

15,046,411 

14,439.912 

^pxepxiationa : 

raei.liti.a8  and  aqnipnant 

-2,409,000 

-2,350,000 

-2,417,282 

^pxepxlation  invaatawnt 

-106,718 

Haaaaxeh,  anglnaaxiAg  «  davialopaant 

-218,135 

-230,000 

-237,371 

^pxopxiation  imvaatiMiit 

-12,629 

Oranta-in-aid  fox  aixpexta: 

Apprepxiation  to  liquidata 

eontxaet  aatherity 

-1,620,000 

-2,000,000 

-2,184,800 

Appropxiatien  XttvaatMaat 

-15,200 

^pxopxiation  Btiaolna 

-250,000 

Txuat  fund  ahaxa  of  nuk  opaxatiena 

-2,109,625 

-2,279,321 

-2,268,750 

Oapaxtaant  of  rrwiiii;  VOAA, 

epaxatiena,  xaaaareh  and  faeilitiaa 

-35,389 

0 

0 

eSA  Rant 

-29,887 

-29,887 

-37,114 

Payaanta  to  aix  eaxxiaxa 
Total  ^pxepxiatlena 

-38 , 600 

-38,600 

-38,600 

-6,460,636 

-7,177,808 

-7.318,464 

Dnobligatad  balanea  xatnzaad  to  xaealpta 

7,796 

Balanea,  and  of  yaax 

U.S.  aaenxitiaa:  Pax  valna 

10,538,348 

7,868,603 

7.121,448 

AATP-I 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
AIRPORT  AND  AIRWAY  TRUST  FUND 

The  Tax  Equity  and  Fiscal  Responsibility  Act  of  1982  (26  O.S.C  9502) ,  as 
amended  by  the  Omnibus  Reconciliation  Act  of  1990  (P.L.  101-508),  provides 
for  the  receipts  received  in  the  Treasury  from  the  10  percent  passenger 
ticket  tax  and  certain  other  taxes  paid  by  airway  users  to  be  transferred 
from  the  general  fund  of  the  Treasury  to  the  Airport  and  Airway  Trust  Fund. 
In  turn,  appropriations  are  authorized  from  this  fund  to  meet  obligations 
for  airport  improvement  grants,  facilities  and  equipment,  research,  and  a 
portion  of  operations. 

In  1994,  legislation  will  be  proposed  to  increase  registration  fees  for 
general  aviation  aircraft.   FAA  studies  show  that  operators  of  these  aircraft 
account  for  about  26  percent  of  FAA  costs,  but  pay  fees  covering  only  7 
percent  of  these  costs.   This  results  in  an  annual  subsidy  to  these  operators 
of  about  $2  billion.   The  proposed  fee  would  collect  $18  million  in  1994. 

The  status  of  the  fund  is  as  follows  (in  thousands  of  dollars) : 


Unexpended  balance  start  of  year: 

U.S.  securities  (par) 
Cash 

Balance  of  fund,  start  of  year 

Cash  income  during  the  year 
Oovemment  receipts 
from  exercise  taxes : 

Passenger  ticket  tax  4,012,360  4,581,211  4,966,773 

Waybill  tax  249,167  260,080  279,224 

Fuel  tax  166,720  144,926  183,377 

International  departure  tax  231,326  249,224  267,290 

Refund  of  taxes  (14,590)  (14,000)  (14,000) 

Transfer  General  Fund  (P.L.  102-581)  (1,797,278) 

Proposed  GA  aircraft  registration:  0  0  18,245 
Intrabudgetary  transaction: 

Interest  on  investments  1,273,385  1,083,900 

Total  annual  income         5,918,368      4,508,063 


1992 
ACTUAL 

1993 
ESTIMATE 

1994 
ESTIMATE 

15,193,672 
68,884 

15,090,296 
113,812 

12,989,262 
75,408 

15,262,556 

15,204,108 

13,064,670 

AATP-2 
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6 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

AIRPORT  AND  AIRWAY  TRUST  FUND 

(In  thousands  of  dollars) 


Cash  outl.a7s  during  the  yeaz: 
Federal  Aviation  Administration 
Grants-in-Ald  for  Airports 

loves  taent 

Proposed  Stiamlus 
Facilities  and  equipment 

Investment 
Research,  Engineering  £  Developnent 

InvBStaient 
Operations 

Departisent  of  CoBBerce:      NOAA 
OST:      6SA  Bant 

OST:   P^nents  to  air  carriers 
Total  annual  outlays 

tTnei^endad  balance,  end  of  year: 
U.S.  seourities  (par) 
Treasury  balance 

Balance  of  fund,  end  of  year 

CoomitBents  against  unexpended  balances: 
J^ipropriated  but  not  expended 


1992 

1993 

1994 

ACTUAL 

ESTIMATE 

ESTIMATE 

1,672,126 

2,071,800 

1,783,880 

0 

0 

5,472 

0 

34,000 

106,000 

1,884,526 

1,959,500 

2,117,076 

0 

0 

21,344 

214,397 

242,100 

248,582 

0 

0 

7,577 

2,109,633 

2,279,313 

2,268,750 

35,389 

0 

0 

29,887 

29,887 

37,114 

30,859 

30,901 
6,647,501 

38,600 

5,976,817 

6,634,395 

15,090,296 

12,989,262 

12,926,176 

113,812 

75,408 

75,408 

15,204,108 

13,064,670 

13,001,584 

-4,665,759 

-5,196,066 

-5,880,135 

CaiBd.tted  to  future  ^iproprlations  to 
llguldate  outstanding  obligations 
(contract  authority)  -2,893,540     -2,693,540     -2,372,540 

Unobligated  bal  of  contract  authority     -772,823       -772,823       -772,823 
Unco[^u.ttad  cash  balance,  end  of  year      6,871,986      4,402,241      3,976,086 


At  the  end  of  1993 ,  the  uncomnltted  trust  fund  balance  la  es'tinated  to 
be  $4.4  billion.   This  reflects  transfers  of  $1.8  billion  to  the  general 
fund  pursuant  to  P.L.  102-581.   The  1994  funding  levels,  including 
75  percent  of  FAA's  budget  to  be  financed  from  the  trust  fund,  will 
reduce  the  unoonmittcd  balanoe  to  $3.9  billion  by  the  end  of  FX  1994. 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

GRANTS-IN-AID  FOR  AIRPORTS 

(LIQUIDATION  OF  CONTRACT  AUTHORIZATION) 
(AIRPORT  AND  AIRWAY  TRUST  FUND) 

For  liquidation  of  obligations  incurred  for  airport  planning  and  development  [under 
section  14  of  Public  Law  91-258,  as  amended,  and  under  other  law  authorizing  such 
obligations],  and  [obligations]  for  noise  compatibility  planning  and  programs, 
[$2,000,000,000]  under  the  Airport  and  Airway  Improvement  Act  of  1982.  as  amended. 
and  under  other  law  authorizing  such  obligations.  $2.184.800.000.  to  be  derived  from 
the  Airport  and  Airway  Trust  Fund  and  to  remain  available  until  expended:  Provided, 
That  none  of  the  funds  in  this  Act  shall  be  available  for  the  planning  or  execution 
of  programs  the  commitments  for  which  are  in  excess  of  [$1,800,000,000] 
$1.848.600.000  in  fiscal  year  [1993]  1994.  for  grants-in-aid  for  airport  planning 
and  development,  and  noise  compatibility  planning  and  programs,  notwithstanding 
section  506(e)(4)  of  the  Airport  and  Airway  Improvement  Act  of  1982,  as  amended[,  of 
which  not  to  exceed  $122,509,900  shall  be  available  for  letters  of  intent  issued 
prior  to  June  30,  1992].  (Department  of  Transportation  and  Related  Agencies 
Appropriations  Act.  1993.) 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

GRANTS-IN-AID  FOR  AIRPORTS  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Program  and  Financing  (in  thousands  of  dollars) 

92         93        94 
69-8106-0-7-402 

Program  by  activities: 

10.00  Total  obligations  (object 

class  41) 1,905,929    1,800,000    1,848,600 

Financing: 
17.00  Recovery  of  prior  year 

obligations -56,431     

21.49  Unobligated  balance  available, 

start  of  year:  Contract  authority    -722,321     -772,823   -1,022,823 

24.49  Unobligated  balance  available, 

end  of  year:  Contract  authority     772,823    1,022,823    1,022,823 


39.00  Budget  Authority 1,900,000    2,050,000    1,848,600 

Budget  authority: 
Current: 

40.00  Appropriation 1,620,000    2,000,000    2,184,800 

40.49  Portion  applied  to  liquidate 

contract  authority -1,620,000   -2,000,000   -2,184,800 


43.00  Appropriation  (ad.iusted) 

Permanent: 
69.10  Contract  authority  (P.L.  100-223)    1,900,000    2,050,000    1,848,600 


AIP-2 


195 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

GRANTS-IN-AID  FOR  AIRPORTS  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Program  and  Financing  (in  thousands  of  dollars) 

92        93        94 
69-8106-0-7-402 

Relation  of  obligations  to  outlays: 
71.00  Total  Obligations 1,905,929    1,800,000    1,848,600 

Obligated  balance,  start  of  year: 

72.40  Appropriation  171,549     119,423      47,623 

72.49  Contract  authority  2,664,041    2,893,540    2,693,540 

Obligated  balance,  end  of  year: 

74.40  Appropriation -119,423    -  47,623    -448,543 

74.49  Contract  authority  -2,893,540   -2,693,540   -2,357,340 

78.00  Adjustments  in  unexpired 

accounts -56,531     


90.00  Outlays  1,672,126    2,071,800    1,783,880 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

GRANTS-IN-AID  FOR  AIRPORTS 

Program  and  Performance 

The  Airport  and  Airway  Improvement  Act  of  1982,  P.L.  97-248,  as  amended, 
provides  for  airport  improvement  grants  with  emphasize  capacity  development, 
safety  and  security  needs.  To  meet  these  objectives,  a  $1,848,600,000  program 
level  is  requested  for  1994.  An  additional  $30,400,000  for  1994  is  included 
in  the  separate  investment  budget  schedules. 
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DEPARTMENT  OF  TRANSPORTATION 

Federal  Aviation  Administration 

Grants-in-Aid  for  Airports 

(Liquidation  of  Contract  Authority) 
(Airport  and  Airway  Trust  Fund) 

The  language  under  this  heading  in  the  Department  of  Transportation  and  Related 
Agencies  Appropriations  Act.  1993.  is  amended  bv  -- 

(a)  deleting  "$2.000.000.000"  and  inserting  in  lieu  thereof  "$2.250.000.000": 
and 

(b)  deleting  "$1.800.000.000"  and  inserting  in  lieu  thereof 
"$2.050.000.000"; 

Provided.  That  the  increase  in  commitment  authority  made  available  bv  this  Act 
shall  be  credited  entirely  to  the  discretionary  fund  established  by  section 
507(c)(1)  of  the  Airport  and  Airway  Improvement  Act  of  1982  (49  U.S.C.  App. 
2206(c)(1)).  without  regard  to  apportionment  under  sections  507(a)  and  507(b)  of 
such  Act  (49  U.S.C.  App.  2206(a)  and  2206(b)).  or  minimum  distribution  required  bv 
sections  507(c)(2)  through  507(c)(4)  and  508(d)  of  such  Act  (49  U.S.C.  Apd. 
2206(c)(2)  -  2206(cl(4)  and  2207(d)). 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

GRANTS-IN-AID  FOR  AIRPORTS  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Stimulus  and  Other  Supplemental  Proposals 

Program  and  Financing  (in  thousands  of  dollars) 

92         93      ?4_ 

69-8106-1-7-402 

Program  by  activities: 

10.00  Total  obligations  (object 

class  41) 250,000   


Financing: 
21.49  Unobligated  balance  available, 


24.49 

start  of  year:  Contract  authority    

Unobligated  balance  available, 
end  of  year:  Contract  authority 

-  250,000 

250,000 
-  250,000 

39.00 

Budget  Authority 

Budget 
40.00 

authority: 

Appropri  at  ion 

250,000 

40.49 

Portion  applied  to  liquidate 
contract  authority 

-  250,000 

43.00 

AooroDriation  (total)  .... 



Relation  of  obligations  to  outlays: 
71.00  Total  Obligations  

250,000 
-  216,000 

72.40 
74.40 

Obligated  Balance,  start  of  year     

Obligated  Balance,  end  of  year  .     

216,000 
-  110,000 

90.00 

Outlays  

34,000 

106  000 
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DEPARTMENT  OF  TRANSPORTATION 

Federal  Aviation  Administration 

Grants-in-Aid  for  Airports 

(Liquidation  of  Contract  Authority) 

(Airport  and  Airway  Trust  Fund) 

Program  and  Performance 

This  supplemental  request  would  provide  $250  million  in  grants  to  airports  for 
airport  development  projects,  including  those  which  expand  capacity,  increase 
safety,  speed  air  travel  and  mitigate  noise.  The  requested  additional  increase  in 
liquidating  cash  will  ensure  that  the  obligational  authority  previously  made 
available  for  1993  is  outlayed  quicicly. 

The  proposal  would  result  in  increased  obligations  of  $250  million  in  1993  and 
would  increase  FY  1993  outlays  by  $34  million.  An  estimated  total  of  800  new  jobs 
would  be  generated  by  this  proposal  in  FY  1993  and  FY  1994.  This  proposal  was 
submitted  to  the  Congress  by  the  President  on  February  22,  1993,  as  part  of  his 
program  for  short-term  economic  stimulus. 
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DEPARTMENT  OF  TRANSPORTATION 

Federal  Aviation  Administration 

Grants-in-Aid  for  Airports 

(Liquidation  of  Contract  Authority) 

(Airport  and  Airway  Trust  Fund) 

Investment  Proposal 

In  addition  to  amounts  otherwise  available  under  this  heading,  and  subject  to 
the  same  terms  and  conditions  for  liquidation  of  obligations  incurred  for 
grants-in-aid  for  airports.  $15.200.000.  Further,  the  obligation  limitation 
of  $1.848.600.000  otherwise  applicable  under  this  head  for  fiscal  year  1994  is 
increased  by  $30.400.000.  and  the  increase  is  subject  to  the  same  terms  and 
conditions. 

TNote:  Authorizing  legislation  is  required. 1 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

GRANTS-IN-AID  FOR  AIRPORTS  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Investment  Proposal 

Program  and  Financing  (in  thousands  of  dollars) 

92         93 


69-8106-7-7-402 

Program  by  activities: 

10.00     Total   obligations   (object 
class  41) 


Financing: 
39.00  Budget  Authority. 


94 


30,400 


30,400 


Budget  authority: 
Current: 


40.00  Appropriation 

40.49  Portion  applied  to  liquidate 
contract  authority 


43.00  Appropriation  (Total) 

Permanent: 
69.10  Contract  authority 


15,200 
■15,200 


30,400 


Relation  of  obligations  to  outlays: 
71.00  Total  Obligations  

Obligated  balance,  end  of  year: 

74.40  Appropriation  

74.49  Contract  authority  


30,400 

-  9,728 
-15,200 


90.00  Outlays 


5,472 
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DEPARTMENT  OF  TRANSPORTATION 

Federal  Aviation  Administration 

Grants-in-Aid  for  Airports 

(Liquidation  of  Contract  Authority) 

(Airport  and  Airway  Trust  Fund) 

INVESTMENT  PROPOSAL 

Program  and  Performance 

The  proposed  investment  funding  will  support  airport  capacity  development 
safety  and  security  needs.  k    j    c  upnienL, 


AIP-10 


203 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

GRANTS-IN-AID  FOR  AIRPORTS  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Status  of  Unfunded  Contract  Authority  (in  thousands  of  dollars) 

92  93         94 

69-8106-0-7-402 

Unfunded  balance,  start  of  year 3,386,363     3,666,363    3,466,363 

Contract  Authority 1,900,000     2,050,000    1,848,500 

Contract  Authority  (Investment) 30,400 

Appropriation  to  liquidate  contract 

authority -1,620,000     -2,000,000   -2,184,800 

Appropriation  to  liquidate  contract 

authority  (Stimulus) -250,000 

Appropriation  to  liquidate  contract 

authority  (Investment)  -15,200 


Unfunded  balance,  end  of  year  3,666,363     3,466,363    3,145,363 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

GRANTS-IN-AID  FOR  AIRPORTS  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Summary  of  Budget  Authority  and  Outlays 
(in  thousands  of  dollars) 

92  93  94 

Enacted/requested : 

Budget  Authority 1,900,000     2,050,000     1,848,600 

Outlays  1,672,126      2,071,800     1,783,880 

Stimulus  and  other  supplemental 
proposals: 

Budget  Authority  

Outlays 34,000      106,000 

Investment  proposal : 

Budget  Authority  30,400 

Outlays  5,472 


Total: 

Budget  Authority   1,900,000  2,050,000  1,879,000 

Outlays   1,672,126  2,105,800  1,895,352 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

FACILITIES  AND  EQUIPMENT  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

For  necessary  expenses,  not  otherwise  provided  for,  for  acquisition, 
establishment,  and  improvement  by  contract  or  purchase,  and  hire  of  air 
navigation  and  experimental  facilities  and  equipment  as  authorized  by  the 
Federal  Aviation  Act  of  1958,  as  amended  (49  U.S.C.  App.  1301  et  seq.), 
including  initial  acquisition  of  necessary  sites  by  lease  or  grant; 
engineering  and  service  testing  including  construction  of  test  facilities  and 
acquisition  of  necessary  sites  by  lease  or  grant;  and  construction  and 
furnishing  of  quarters  and  related  accommodations  of  officers  and  employees  of 
the  Federal  Aviation  Administration  stationed  at  remote  localities  where  such 
acconnodations  are  not  available;  and  the  purchase,  lease  or  transfer  of 
aircraft  from  funds  available  under  this  head;  to  be  derived  from  the  Airport 
and  Airway  Trust  Fund,  [$2,350,000,000]  S2. 417. 282. 000  of  which 
[$2,159,000,000]  $2.215.282.000  shall  remain  available  until  September  30, 
[1995]  1396,  and  of  which  [$191,000,000]  $202.000.000  shall  remain  available 
until  September  30,  [1994]  1995:  Provided,  That  there  may  be  credited  to  this 
appropriation  funds  received  from  States,  counties,  municipalities,  other 
public  authorities,  and  private  sources,  for  expenses  incurred  in  the 
establishment  and  modernization  of  air  navigation  facilities:  [Provided 
further.  That  with  appropriations  made  for  the  Airway  Science  program,  as 
authorized  below  in  this  section,  the  Federal  Aviation  Administration  may 
hereafter  enter  into  competitive  grant  agreements  with  institutions  of  higher 
education  having  airway  science  curricula,  for  the  Federal  share  of  the 
allowable  direct  costs  of  the  following  categories  of  items,  to  the  extent 
that  such  items  are  in  support  of  airway  science  curricula:  (a)  the 
construction,  purchase,  or  lease  with  option  to  purchase,  of  buildings  and 
associated  facilities,  and  (b)  instructional  materials  and  equipment.  Such 
funds  are  hereby  authorized  to  be  appropriated  and  may  remain  available  until 
expended.  The  Federal  Aviation  Administration  shall  establish  guidelines  for 
determining  the  direct  costs  allowable  under  grants  to  be  made  pursuant  to 
this  section.  The  maximum  Federal  share  of  the  allowable  cost  of  any  project 
assisted  by  such  grants  shall  be  65  percent:  Provided  further.  That  such 
Federal  share  shall  be  considered  as  having  taken  effect  on  October  1,  1991.] 
(Department  of  Transportation  and  Related  Agencies  Appropriations  Act,  1993.) 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

FACILITIES  AND  EQUIPMENT  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Program  and  Financing  (in  thousands  of  dollars) 

92  Actual      93  Est     94  Est 
Identification  code 
69-8107-0-7-402 

Program  bv  activities: 
Direct  program: 
00.01  Air  traffic  control  centers 948,638       189,669    106,259 

00.01  Engineering,  development  test 

and  evaluation -         555,225    549,206 

00.02  Airport  traffic  control  towers.      473,810       496,981    320,597 

00.02  Procurement  and  Modernization 
of  ATC  Facilities  and 
Equipment -         499,051    927,006 

00.03  Flight  service  facilities 66,159       45,622     26,082 

00.03  Procurement  and  Modernization 
of  Non-ATC  Facilities  and 
Equipment -  59,594    127,226 

00.04  Air  navigation  facilities 122,973       153,313     88,615 

00.04  Mission  Support -         104,595    208,696 

00.05  Housing,  Utilities,  and 

miscellaneous  facilities 350,096       193,919    114,699 

00.05  Personnel  and  Related  Costs -         191,000    202,000 

00.06  Aircraft  and  related  equipment.       15,230       43,135     29,003 

00.07  Development,  test  and 

evaluation  facilities.. 16,475       16,031     10,611 

00.08  Personnel  compensation, 

benefits  and  travel 143.506        5,865 

00.91    Total  direct  progam 2,136,887     2,554,000   2,710,000 

01.01  Reimbursable  program  53,746       115,000    118,105 

10.00    Total  obligations  2,190,633     2,669,000   2.828,105 

Financing: 

21.40  Unobligated  balance  available, 

start  of  year -1,713,471     -1,980.858-1.776.858 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

FACILITIES  AND  EQUIPMENT  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Program  and  Financing  (in  thousands  of  dollars) 

92  Actual      93  Est     94  Est 
Identification  code 
69-8107-0-7-402 

24.40  Unobligated  balance  available, 

end  of  year 1,980,858     1,776,858   1,484,140 


25.00  Unobligated  balance  lapsing 4,726 


39.00  Budget  Authority  (gross) 2,462,746     2,465,000   2,535,387 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

FACILITIES  AND  EQUIPMENT  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Financing  and  Outlays  (In  thousands  of  dollars) 

92  Actual      93  Est     94  Est 
Identification  code 
69-8107-0-7-402 

Budget  Authority: 
40.00  Appropriation  2,409,000     2,350,000   2,417,282 

Permanent: 
68.00  Spending  authority  from 

offsetting  collections 53,746       115,000    118,105 

Relation  of  obligations  to  outlays: 

71.00  Obligations  incurred,  net 2,190,633     2,669,000   2,828,105 

72.40  Obligated  balance,  start  of 

year 2,112,932     2,362,223   2,956,723 

74.40  Obligated  balance,  end  of 

year  -2,362,223    -2,956,723  -3,549,647 

77.00  Adjustments  in  expired 

accounts -3,070      

87.00    Outlays   (gross) 1,938,272  2,074,500       2,235.181 

Adjustments  to  budget  authority 

and  outlays: 
Deductions  for  offsetting 

collections: 

88.00  Federal  Funds -48,049      -102,810    -105,586 

88.40  Non-Federal  sources -5,697      -12,190    -12,519 

88.90  Total,  offsetting  collections..      -53,746      -115,000    -118,105 

89.00  Budget  authority  (net) 2,409.000     2,350,000   2,417,282 

90.00    Outlays  (net) 1,884.526  1,959,500      2,117,076 
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SUMMARY  OF  BUDGET  AUTHORITY  AND  OUTLAYS 

(in  thousands  of  dollars) 

Enacted/requested          1992  actual  1993  est        1994  est 

Budget  authority  2,409,000  2,350,000       .  2,417,282 

Outlays  1,884,526  1,959,500        2,117,076 

Investment  proposal 

Budget  authority  106,718 

Outlays ^_^^^^.  •        21.344 

Total 

Budget  authority  2,409,000  2,350,000       2,524,000 

Outlays  1,884,526  1,959.500       2,138,420 


Note:  Line  00.04  has  an  estimated  contingent  liability  of  $104  million 
(present  value)  associated  with  the  FAA's  long-term  lease  of  facilities  at  the 
Mike  Monroney  Aeronautical  Center,  Oklahoma  City,  Oklahoma.  This  contingent 
liability  will  be  funded  through  this  account. 
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FACILITIES  AND  EQUIPMENT  (AIRPORT  AND  AIRWAY  TRUST  FUND) 
PROGRAM  AND  PERFORMANCE 

The  proposed  funding  sustains  the  current  infrastructure  and  supports  the  FAA 
plan  to  modernize  and  improve  the  national  airspace  system.  In  particular, 
funds  would  provide  for  significant  progress  in  developing  the  advanced 
automation  system,  designed  to  upgrade  air  traffic  control  technology  and  the 
voice  switching  and  control  system  to  modernize  the  system's  outdated 
communications  network.  An  additional  S106, 718,000  for  FY  1994  is  included  in 
the  separate  investment  budget  schedules. 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

FACILITIES  AND  EQUIPMENT  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Object  Classification  (in  thousands  of  dollars) 

92  Actual      93  Est      94  Est 
Identification  code 
69-8107-0-7-402 

Direct  obligations: 

Personnel  compensation: 
11.1  Full-time  permanent  77,646       115,110      118.331 

11.3  Other  than  full-time  permanent  .     1,086        1,610       1,533 

11.5  Other  personnel  compensation  ...     4,978        7,380       6,389 

11.8  Special  personal  services 

payments  1,061         1,573       1,532 


11.9   Total  personnel  compensation  ..  84,771  125,673  127,785 

Personnel  benefits: 

12.1  Civilian  17,530  27,587  33,967 

21.0  Travel  and  transportation  of 

persons  25,851  33,459  36,748 

22.0  Transportation  of  things  2,504  2,952  3,264 

23.2  Rental  payments  to  others  13,324  15,709  16,827 

23.3  Communications,  utilities,  and 

other  rent  3,959  4,668  5,023 

24.0  Printing  and  reproduction  270  318  S02 

25.1  Consulting  Services 2  2  2 

25.2  Other  Services 1,110,692  1,308,489  1,387,293 

26.0  Supplies  and  materials  34,452  40,619  43,198 

31.0  Equipment  692,604  816,580  866,468 

32.0  Lands  and  Structures  144,302  170,132  180,577 

41.0  Grants,  subsidies,  and 

contributions 6,582  7,760  8,288 

42.0  Insurahce  claims  and 

indemnities  44 52 5fi 

99.0   Subtotal,  direct  obligations  ..  2,136,887  2.554,000  2.710,000 

99.0  Reimbursable  obligations  53,746  115,000  118,105 


99.9  Total  obligations  2,190,633      2,669,000    2,828,105 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

FACILITIES  AND  EQUIPMENT  (AIRPORT  AND  AIRWAY  TRUST  FUND) 

Personnel  Summary 


Identification  code 
69-8107-0-7-402 


92  Actual 


93  Est 


94  Est 


Direct: 

Total  compensable  workyears: 
Full-time  equivalent  employment  . 
Full-time  equivalent  of  overtime 
and  hoi iday  hours  


Reimbursable: 

Total  compensable  workyears: 
Full-time  equivalent  employment  . 
Full-time  equivalent  of  overtime 
and  holiday  hours  


1.733 

2,200 

2,300 

100 

100 

100 

51 

55 

55 

4 

4 

4 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

FACILITIES  AND  EQUIPMENT  (AIRPORT  AND  AIRMAY  TRUST  FUND) 

INVESTMENT  PROPOSAL 

In  addition  to  amounts  otherwise  available  under  this  heading,  and  subject  to 
the  same  terms  and  conditions,  for  necessary  expenses,  not  otherwise  provided 
for,  for  acquisition,  establishment,  and  Improvement  by  contract  or  purchase, 
and  hire  of  air  navigation  and  experimental  facilities  and  equipment  as 
authorized  by  the  Federal  Aviation  Act  of  1958,  as  amended  (49  U.S.C.  App.  1301 
et  seq);  $106,718,000  to  be  derived  from  the  Airport  and  Airway  Trust  Fund  and 
so  remain  available  until  September  30,  1996. 

Program  and  Financing  (In  thousands  of  dollars) 

92  Actual       93  Est      94  Est 
Identification  code 
69-8107-0-7-7-402 

Program  bv  activities: 
Direct  program: 
00.01  Engineering,  development  test 

and  evaluation -  -        18,600 

00.02  Procurement  and  Modernization 
of  ATC  Facilities  and 
Equipment -  -        45,431 

10.00   Total  obligations 

(object  class  25.2) -  -        64,031 

Financing: 

24.40  Unobligated  balance  available, 

end  of  year -  -        42,687 

Budget  Authority: 

40.00  Appropriation  -  -        106,718 

Relation  of  obligations  to  outlays: 

71.00  Obligations  Incurred,  net -  •        64,031 

74.40  Obligated  balance,  end  of 

year  -  .       -42,687 

90.00  Outlays '  '  21,344 

The  proposed  investment  funding  supports  FAA's  miltlyear  air  traffic  control 
modernization  program.  In  particular,  funds  would  provide  for  progress  In 
Implementing  the  advanced  automation  system,  the  voice  switching  and  control 
system,  and  weather  radar  systems. 
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FY  1994  PRESIDENT'S  BinPGET 

FACILITES  A^fD  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Base  Investment  Total 

Engineering,  Development,  Test,  and 

Evaluation 574,953,000        $31,000,000    $    605,-953,000 

Procurement  and  Modernization  of  Air 
Traffic  Control  Facilities  and  Equipment 1,170,703,000  75,718,000       1,246,421,000 

Procurement  and  Modernization  of  Non-Air 
Traffic  Control  Facilities  and  Equipment 187,795,000  —         187,795,000 

Facilities  and  Equipment  Mission  Support 281,831,000  —         281,831,000 

Personnel  and  Related  Expenses 202.000.000  ^         202.000.000 

Total  FY  1994  Estimate $2,417,282,000    $106,718,000    $2,524,000,000 

GENERAL  JUSTIFICATION 

The  funding  request  for  fiscal  year  1 994  is  in  accordance  with  the  Federal  Aviation 
Administration's  comprehensive  plan  for  modernizing  <md  improving  air  traffic  control  and  airway 
facilities  services    The  Facilities  and  Equipment  (F&E)  budget  request  contains  projects  from  the 
agency's  Capital  Investment  Plan  (CEP)  that  are  required  to  update  and  maintain  America's  air 
traffic  control  system.  The  request  addresses  the  compelling  problems  of  how  best  to 
accommodate  strong  demands  for  aviation  services,  constrain  costs,  modernize  automation  and 
communication  technology  and  systems,  and  deal  with  aging  facilities    Particular  emphasis  is 
placed  on  en  route  and  terminal  air  traffic  control,  flight  service  stations  and  weather  services, 
communications,  navaid  inspection  by  aircraft,  and  auxiliary  services. 

.The  FY  1994  F&E  request  supports  the  FAA's  effiart  to  expand  the  capacity  of  the  airport  and  air 
traffic  systems  to  provide  more  direct  routings  while  accommodating  the  rate,  sequence,  and 
speed  at  which  aircraft  move  through  the  system.  At  the  same  time,  the  F&E  request  addresses 
the  fact  that  many  of  the  FAA  facilities  are  rapidly  aging  and  that  maintenance  and  operations 
costs  are  rising    The  conceptual  basis  underlying  both  the  CEP  and  the  F&E  request  is  that  safety, 
capacity,  productivity,  and  economy  will  be  chiefly  realized  through  higher  levels  of  capital 
investment  in  automation,  the  consolidation  of  major  facilities,  and  the  application  of  lapidly 
changing  and  lower  cost  technologies  in  telecommunications    The  agency's  primary  goal  is  to 
provide  for  the  safe  and  efficient  use  of  the  nation's  airspace,  while  minimizing  constraints  on  its 
use 
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FY  1994  PRESIDENT'S  BUDGET 

FACILITES  AND  EQUIPMENT 

<•  AIRPORT  AND  AIRWAY  TRUST  FUND) 

The  following  sections  will  address  the  relationship  of  the  FY  1994  F&E  budget  request  to  the 
aviation  industry,  the  economy,  air  traffic  demand,  benefits  of  F&E  investment,  and  national 
priorities    Specifically,  section  one  will  address  the  F&E  investment  and: 

-  Aviation  technology; 

-  Aviation  activity  levels  and  demand, 

-  The  magnitude  of  the  air  traffic  control  mission, 

-  The  agency's  goals  and  their  link  to  users  and  industry  benefits 

Sections  two,  three,  and  four  of  the  general  justification  will  discuss  the  impact  of  the  agency's 
capital  investment  on  the  aviation  industry  and  the  impact  of  aviation  on  the  US.  economy, 
demonstrate  the  relationship  between  the  F&E  budget  and  national  priorities,  and  examine  the 
impact  to  the  public  and  the  aviation  industry  of  delaying  the  F&E  modernization  effiart 

SECTION  1:  OVERVIEW 

The  FAA's  equipment  and  technology  sharpens  our  worldwide  competitive  edge  in  aviation  and 
aviation  technology.  To  maintain  that  advantage,  and  to  encourage  innovation  and  creativity, 
additional  continuing  investments  are  necessar>'  in  facilities  and  equipment  (F&E)    The  FAA  is 
leading  the  international  move  toward  using  satellite  technology  to  reduce  the  dependence  on 
ground  based  navigation,  communication,  and  surveillance  systems    Technological  opportunities 
for  U.S.  manufacturers  will  be  created  by  a  growing  worldwide  demand  for  aeronautical  products 
and  systems,  including:  systems  to  support  the  integration  of  the  ground  air  traffic  management 
(ATM)  system,  communications  and  navigation  using  satellites  and  data  link,  aircraft  automatic 
dependent  surveillance,  weather  forecasting,  and  avionics  equipment. 

In  addition,  investments  in  air  traffic  control  modernization  will  lessen  the  operating  costs  of  the 
airlines.  For  example,  there  are  several  F&E  projects  that  will  reduce  delays  in  terminal  areas  and 
provide  more  user-preferred  flight  altitudes  and  routes  These  projects  are  expected  to  provide 
substantial  fijel  savings  and  crew  cost  savings  directly  to  the  airlines    In  the  oceanic  area,  projects 
such  as  oceanic  automation,  automatic  dependent  surveillance  and  satellite  communications  are 
expected  to  produce  significant  operating  cost  savings  to  carriers  from  reduced  separation 
standards  and  more  fiiel  efficient  altitudes  and  routes    In  terminal  areas,  projects  like  terminal  air 
traffic  control  automation  (TATCA)  and  precision  runway  monitors  are  expected  to  increase 
arrival  capacities  and  thereby  reduce  delays    F&E  projects  such  as  the  above  can  have  a 
significant  impact  on  restoring  economic  health  and  productivity  to  the  aviation  industry 

Although  U.S.  air  carriers  have  suffered  unprecedented  financial  losses  in  recent  years,  aviation 
activity  is  expected  to  continue  to  grow  at  significant  rates  and  forecasts  project  the  increasing 
contribution  of  international  aviation  activity    While  domestic  passenger  enplanements  and  miles 
flown  are  forecasted  to  increase  by  52  and  56  percent,  respectively,  between  1993  and  2004, 
international  passenger  enplanements  and  miles  flown  are  forecasted  to  nearly  double  over  the 
same  time  period.  Total  hours  flown  by  US  commercial  carriers  is  forecasted  to  increase  from 
an  average  of  nearly  30,000  hours  a  day  to  over  40,000  hours  a  day  over  the  same  period    By 
2004,  over  800  million  passengers  will  enplane  each  year,  about  2  million  passengers  a  day    This 

y 
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FACILITIES  AND  EOLaPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FI JND) 

increase  in  aviation  activity  provides  the  US  with  an  opponunity  to  enhance  its  technological 
leadership  and  to  create  new  jobs 

The  US  supervised  airspace,  as  shown  in  Figure  I-l,  is  14  percent  of  the  earth's  surface, 
encompassing  not  only  the  land  mass  of  the  US  (2  3%),  but  also  significant  ponions  of  the 
Atlantic  and  Pacific  Oceans  (1 1  7%)    To  safely  and  efficiently  provide  aviation  services  in  this 
vast  area,  the  FAA  operates  and  maintains  a  network  of  more  than  24,000  facilities  including 
navigation,  landing  and  communications  equipment    The  FAA  also  provides  staff  at  more  than 
600  air  traffic  control  facilities  including  air  route  traffic  control  centers  (ARTCC),  terminal  radar 
approach  control  centers  (TRACON),  air  traffic  control  towers  (ATCT),  and  flight  service 
stations  (FSS)    These  facilities  together  are  the  primary  components  of  the  National  Airspace 
System  (MAS)  Through  the  projects  funded  by  the  F&E  budget,  the  FAA  modernizes  and 
upgrades  the  NAS,  to  ensure  that  the  mission  is  achieved  and  that  aviation  continues  to  provide 
th»  platform  for  economic  growth- 


Figure  1-1  U.S.  Supervised  Airspace  is  14  percent  of  the  Earth's  Surface 
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FY  1994  PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

f  AIRPORT  AND  AIRWAY  TRUST  FUND) 

The  following  table  links  the  goals  and  features  discussed  above  with  both  user  and  industry 
benefits. 


GOALS 

FEATURES 

USER 
BENEFITS 

INDUSTRY 
BENEFITS 

Improve  Safety 

Ability  to  safel>   handle 
increased  traffic  demand 

Reduce  injunes. 
faulities 

Opportunity  to  develop 

equipment  thai  improves 

weather  prediction,  reduces  human 

errors,  and  lessons  potential  for  runway 

incursions 

tncrease 

Capacity  and 
Efficiency 

Ability  to  handle 
increased  traffic  demand 

Reduce  operating 
costs,  flight  delays. 

requesud  routes 

Opportunity  to  develop 

traffic  management  control 

and  uiformation  including 

pound,  aifcraff  and  satellite  based 

equipment 

Improve 
Operations 

Ability  to  lead  tn  the 
development  of  a  global 
air  transportation  system 

Provide  access  to 
world  maxkets 

Opportunity  to  increase 

US  e\ports  of  air  traffic  synems. 

equipment  and  services 

Table  1-2  Industry  and  User  Benefits  of  Pursuing  FAA  Goals 

Specific  goals  to  improve  safety,  increase  capacity  and  efficiency,  and  improve  operations  are 
listed  below. 

Reduce  civil  aviation  fatality  rate  by  at  least  10  percent  by  2000, 

Reduce  the  number  of  accidents  attributable  to  weather  by  20  percent  by  2000, 

Reduce  weather-related  delay  costs  by  15  percent  by  2005; 

Ensure  that  system  capacity  will  meet  demand. 

Provide  more  user  preferred  routes  and  altitudes  to  minimize  aircraft  operating  costs. 

Reduce  mnway  incursions  by  80  percent  by  2005, 

Accommodate  a  projected  two-fold  increase  in  oceanic  air  traffic  demand  by  2010,  with  more 
fiiel-efficient  flight  profiles. 


SECTION  2:  IMPORTANCE  OF  AVL\TION  TO  THE  U.S.  ECONOMY 

The  role  of  aviation  in  contributing  to  the  health  of  the  US.  economy  is  well  documented    The 
FAA's  F&E  program  enhances  the  infrastructure  required  for  aviation  growth    F&E  spending 
also  creates  high  skill  professional  and  technical  jobs  and  increases  econonruc  activity    This 
section  demonstrates  these  relationships  and  highlights  the  importance  of  aviation  to  the 
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continued  growth  of  the  economy. ' 

F&E  expenditures  of  $1.88  billion  in  FY  1992  supported  infrastructure  improvements  in  air 
navigation,  flight  service,  centers  and  towers,  and  related  support  items    As  shown  in  Figure  2-1, 
these  expenditures  generated  almost  68,000  jobs.  Of  these  jobs,  20,700  are  considered  "direct" 
jobs,  which  include  FAA  employees  who  develop  and  manage  the  F&E  program  ,  contractor 
engineering  support,  and  the  employees  hired  by  equipment  manufacturers  and  construction  firms 
throughout  the  country  to  design,  manufacture,  build,  and  install  the  purchased  equipment, 
systems,  and  facilities.  About  47,000  additional  jobs  were  created  by  these  direct  employees 
spending  their  paychecks  in  their  local  communities.    Including  these  "multiplier  effects",  the 
$1  88  billion  in  F&E  expenditures  produced  a  net  economic  impact  of  $5  73  billion 
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Figure  2-1     F&E  Spending  Supports  Aviation  Infrastructure 

Primarily,  however,  these  F&E  expenditures  provide  for  improvements  to  the  air  trafific  control 
infrastructure  that  supports  the  forecasted  growth  in  aviation  activity    As  shown  by  the  four 
charts  on  the  right  of  Figure  2-1,  aviation  activity  is  expected  to  increase  significantly  from  1992 
through  the  year  2004.  For  example,  instrument  operations  will  increase  from  about  45  6  million 


The  diu  provided  in  Section  2  u  excerpted  from  t  ttudy  entitled  "The  Economic  Impact  of  Civil  Aviation  on  the  US.  Economy'. 'March 
1993.  that  waf  prepared  for  FAA  by  Wilbur  Smith  Associates 
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in  1992  to  58  million  in  2004,  an  increase  of  almost  30  percent  .  Enplanements  will  increase  over 
those  12  years  from  approximately  504  million  to  808  million,  an  increase  of  60  percent 
Airborne  hours  and  numbers  of  large  jets,  as  shown  in  the  bottom  two  charts,  will  increase  48 
and  37  percent  respectively.  (For  additional  forecast  information,  please  see  the  National 
Aviation  System  Activity  forecast  which  follows  the  general  justification  ) 

Figure  2-2  shows  the  total  impact  of  civil  aviation  activity  on  the  U.S.  economy    This  assessment 
is  based  on  1991  information,  and  includes  "multiplier  effects"  based  on  the  Department  of 
Commerce  Input/Output  Model    Commercial  aviation,  including  airlines,  air  cargo,  air  commuter, 
passenger  expenditures,  commercial  aircraft  manufacturing,  and  commercial  service  airpons, 
generated  over  93  percent  of  aviation's  total  economic  impact.  The  remaining  6  5  percent  is 
created  by  general  aviation,  which  includes  air  taxi,  corporate  and  private  aviation,  helicopters, 
general  aviation  airports,  flight  schools,  fixed  base  operators,  passenger  services,  and  general 
aviation  mjmufacturing.  Although  general  aviation  seems  small  in  comparison  to  commercial 
aviation,  it  is  still  a  major  industry  that  generates  over  500,000  jobs  and  more  than  $45  billion  in 
economic  activity. 

Including  multiplier  effects,  in  1991,  civil  aviation  provided  8  47  million  jobs  with  total  earnings 
of  $206  billion,  and  a  total  annual  economic  activity  of  almost  $700  billion.    This  economic 
activity  involves  not  only  the  transportation  industry,  but  also  38  additional  standard  industrial 
classification  (SIC)  industries,  including  lodging,  food  services,  real  estate,  and  construction    The 
printer  who  prints  the  airline  schedule  and  the  steel  worker  whose  steel  is  used  in  the  aircraft  and 
in  the  airport  rental  car  are  also  affected  by  aviation.  Virtually  every  industry  benefits  from 
aviation  provision  and/or  aviation  use 
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Figure  2-2  Aviation  Has  Broad  Impacts 
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The  aviation-related  industries  are  comprised  of  several  sectors    These  are  shown  in  Figure  2-3, 
which  reflects  the  portion  of  jobs  attributable  to  each    Almost  60  percent  of  the  jobs  provide 
goods  and  services  to  air  passengers,  including  for  example,  hotel,  restaurant,  car  rental 
employees    Almost  300,000  jobs  are  created  by  the  travel  industry,  which  is  an  industry  that 
depends  heavily  for  its  existence  on  air  travel.  The  airlines  and  general  aviation  provide  almost 
1.7  million  jobs  while  airports  and  facilities  provide  almost  600,000  jobs    The  aircraft  and  parts 
manufacturing  sector  creates  almost  900,000  jobs    An  additional  60,000  jobs  are  created  in  other 
services,  including  medical  examinations,  training,  and  pilot  certification. 
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Figure  2-3  Aviation  Means  Jobs 

Figure  2-4  shows  the  portion  of  economic  activity  attributed  to  each  sector  of  the  aviation 
industry.  More  than  half  of  the  economic  activity  is  attributed  to  passenger  expenditures  on,  for 
example,  hotels,  rental  cars,  restaurants,  and  entertainment .  The  airlines  and  general  aviation 
produce  22  percent  of  aviation's  economic  activity,  while  aircraft  manufacturing  accounts  for  17 
percent.  FAA's  F&E  expenditures  are  counted  within  the  airports  and  facilities  sector,  which 
generates  7  percent  of  aviation's  economic  activity. 
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Figure  2-4  Aviation  Generates  Economic  Activity 


Overall,  civil  aviation  is  a  major  contributor  to  national  output,  totaling  almost  $700  billion  in 
annual  economic  activity,  and  contributing  6  percent  to  the  gross  national  product  in  1 99 1 
Moreover,  aviation's  role  is  expected  to  continue  growing  throughout  the  1990's  and  into  the  21st 
century.  Estimates  in  constant  1991  dollars  of  the  total  aviation  impacts  in  the  year  2000  may 
approach: 

•  $868  2  billion  in  economic  activity,  an  increase  of  25  percent  over  1991  levels, 

•  S226.2  billion  in  earnings,  and  generate, 

•  9.3  million  jobs,  a  10  percent  increase  over  1991  levels. 

However,  all  of  the  current  aviation-related  economic  activity,  and  its  anticipated  growth  into  the 
21st  century,  is  heavily  dependent  on  the  continued  safe  operation  and  enhancement  of  the 
nation's  air  traffic  control  system    Continued  investment  in  FAA's  F&E  program  is  necessary  to 
support  jhis  vital  part  of  the  nation's  economy 

SECTION  3:   F&E  RELATIONSHIP  TO  NATIONAL  PRIORITIES 

The  F&E  projects  contribute  to  achieving  five  national  priorities:  Economic  Health  and 
Productivity;  Safety  and  Security;  Technological  Leadership  and  Competitiveness,  Energy 
Conservation;  and  Environmental  Protection    New  controller  automation  and  navigation  and 
landing  aids  will  help  to  increase  NAS  capacity  and  decrease  delays  enabling.the  aviation  system 
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to  keep  pace  with  and  foster  economic  growth  and  reduce  fuel  consumption.  Reduced  fuel 
consumption  contributes  to  both  energy  conservation  and  environmental  protection    Improved 
weather  information  will  increase  aviation  safety.  Facility  replacement  and  modernization  will 
ready  facilities  to  support  new  equipment  and  growth,  while  making  those  changes  necessary  to 
ensure  a  safe  and  environmentally  sound  work  place.  FAA's  NAS  modernization  program  will 
help  to  ensure  that  the  US  maintains  its  position  as  the  world  leader  in  aviation  technology 
Several  examples  of  how  F&E  projects  contribute  to  achieving  each  of  these  priorities  are 
described  in  detail  below: 

Economic  Health  and  Productivity 

When  fully  implemented,  current  F&E  projects  will  help  the  airlines  to  realize  fuel  and  other 
direct  operating  cost  savings  via  shorter  flight  routes  and  decreased  delay.  For  planned  projects 
from  1992  on,  air  carriers  are  estimated  to  save  over  35  billion  gallons  of  fuel  and  over  30  million 
aircraft  hours.  These  direct  operating  cost  savings,  equate  to  over  $62  billion  dollars  through 
2025.  or  on  average  nearly  $2  billion  annually  —  nearly  enough  to  cover  the  airlines  total  losses 
for  1992    Modem  automation  systems  are  needed  to  safely  implement  new  air  traffic  control 
procedures  that  reduce  fuel  consumption  and  other  airiine  operating  costs.  These  cost  savings  are 
of  vital  importance  to  restoring  the  health  of  the  domestic  airiine  industry. 

Staggering  losses  in  the  airiine  industry  have  forced  cancellation  of  new  aircraft  orders.  These 
cancellations  have  had  a  severe  effect  on  our  domestic  aircraft  manufacturing  industry.  The 
economic  health  of  this  industry  is  important  to  both  the  US  domestic  economy  and  the  U.S. 
balance  of  payments    Merchandise  exports  of  civilian  aircraft,  engines,  and  parts  totaled  more 
than  8  percent  of  total  US  exports  in  1991 .  F&E  projects  will  help  to  reduce  airiine  operating 
costs,  thereby  helping  the  airiines  return  to  profitable  status  and,  in  turn,  aiding  in  the  recovery  of 
the  aircraft  manufacturing  industry. 

The  air  transportation  system  is  vital  to  the  U.S.  economy  in  terms  of  transporting  tourists, 
business  travelers,  and  cargo.  NAS  system  capacity  growth  must  keep  pace  with  economic 
growth  to  meet  commerce  travel  needs.  Air  carrier  aircraft  operations  are  forecast  to  increase  at 
an  annual  rate  of  2  2  percent  during  the  12  year  period  1992-2004,  and  total  instrument  and 
instrument  flight  rule  (IFR)  aircraft  handled  are  both  forecast  to  increase  at  a  2  percent  average 
annual  growth  rate  over  the  same  time  period.  Of  the  top  100  airports  in  the  United  States,  23 
exceeded  20,000  hours  of  flight  delays  in  1990.  If  capacity  is  not  increased  to  meet  increased 
traffic,  the  number  of  airports  exceeding  20,000  hours  of  delay  is  projected  to  increase  to  40  by 
the  year  2000    F&E  investments  in  new  automation,  surveillance,  landing,  navigation  aids,  and 
associated  facility  expansions  and  modernization  will  increase  airport  capacity  with  existing 
runway  resources  and  improve  en  route  airspace  routings. 

In  addition,  the  FAA  must  invest  in  the  necessary  infrastruaure  to  support  local  airport 
improvement  projects.  For  example,  the  F&E  program  will  have  provided  over  $170  million  and 
$165  million  for  air  traffic  control,  surveillance,  navigation  and  landing  equipment  requirements 
for  the  New  Denver  Airport  and  the  Dallas  Ft.  Worth  Metroplex  respectively.  Currently,  18  of 
the  23  delay-problem  airports  are  in  the  process  of  constructing  or  planning  for  the  construction 
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of  new  runways  or  extensions  to  existing  runways    The  F&E  program  provides  the  new 
navigation,  landing,  and  lighting  systems  and  FAA  facility  expansions  needed  to  operate  these 
new  runways.  The  F&E  program  invests  in  the  infrastructure  improvements  and  new 
technologies  to  ensure  that  added  demand  for  airspace  and  airport  capacity  is  met  efficiently. 

Safety  and  Security 

The  US  air  traffic  control  system  is  the  safest  in  the  world     F&E  projects  will  ensure  that 
growth  in  aviation  demand  is  met  without  compromising  safety.  To  improve  on  our  safety 
record,  new  technologies  have  emerged  that  provide  controllers  and  pilots  with  better 
information  regarding,  for  example,  weather  phenomenon  such  as  wind  shear  and  microbursts. 
Currently  planned  F&E  projects  are  expected  to  prevent  the  loss  of  over  4,500  lives  and  over 
6,000  injuries  through  the  year  2025. 

The  FAA  must  also  invest  to  ensure  the  safety  and  security  of  its  workforce    FAA  facilities  are 
aging,  with  many  facilities  between  20-40  years  old    Investment  is  needed  to  ensure  that  these 
facilities  meet  Occupational  Safety  and  Health  Administration  and  Environmental  Protection 
Agency  regulations.  A  major  expense  is  continued  efforts  of  asbestos  abatement.  Of  the  436 
FAA  Air  Traffic  Control  Towers,  Asbestos  Inspection  Reports  have  been  completed  for  1 69 
towers.  These  reports  found  that  11.8  percent  of  those  towers  surveyed  require  immediate 
priority  action  to  minimize  the  potential  health  and  safety  threat  to  FAA  employees.  An  additional 
17  2  percent  of  towers  require  high  priority  action.  Federal  regulations  dictate  that  improvements 
to  FAA  facilities  be  made  if  these  facilities  are  to  remain  operational. 

Investments  must  also  be  made  to  replace  those  facilities  for  which  air  traffic  growth  can  no 
longer  be  handled  by  the  existing  facilities    To  maintain  safety,  new  towers  must  be  built  when 
construction  on  airports,  such  as  new  terminals  and  hangars,  causes  restricted  views  in  the  tower 

Technological  Leadership  and  Competitiveness 

The  US  air  traffic  control  system  is  the  most  technologically  advanced  and  sophisticated  in  the 
worid.  Investment  is  needed  to  replace  outdated  portions  of  the  system  with  modem  technologies 
to  ensure  that  our  system  continues  to  be  the  worid's  best    The  NAS  must  also  utilize  the  latest 
navigation,  communication,  and  landing  systems,  such  as  satellite  systems,  to  ensure  that  our 
airlines  obtain  those  cost-savings  available  with  modem  technology    In  so  doing,  our  airlines, 
aircraft  manufacturers,  and  domestic  systems  manufacturers  can  be  assured  that  they  can  compete 
in  the  international  market  and  continue  to  lead  the  world  in  aviation. 

In  order  to  maintain  our  technological  leadership  in  air  traffic  control  while  maintaing  safety  as 
system  demand  grows,  the  new  communication  and  automation  systems  will  be  state  of  the  art 
with  an  extremely  high  degree  of  availability  The  Advanced  Automation  System  (AAS)  will 
provide  automatic  reconfiguration  capabilities  to  better  meet  real-time  user  demand  and  permit 
increased  granting  of  user  preferred  trajectories  and  altitudes.  The  new  voice  switch  which 
supports  AAS  in  the  en  route  centers,  called  the  Voice  Switching  and  Control  System  (VSCS), 
will  have  an  availability  of  seven  9's.  In  other  words,  the  switch  can  only  be  inoperable  for  3 
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seconds  a  year.  Terminal  Air  Traffic  Control  Automation  (TATCA)  is  cutting  edge  technology 
which  uses  detailed  aircraft  aerodynamic  modeling  married  with  artificial  intelligence  to  model 
controller  and  pilot  intent.  This  system  will  provide  advisories  directly  to  controllers  to  assist 
them  in  optimizing  traffic  flow  management,  and  uses  an  architecture  based  on  the  latest 
workstation  technologies    Aeronautical  data-link  will  advance  the  state-of-the-art  in  air-to- 
ground  communications  through  a  seamless  communications  structure  that  is  interoperable  with 
satellite.  Mode  S,  and  VHF  technologies. 

Surveillance  data  rate  and  radar  and  display  accuracy  improvements  will  enable  simultaneous 
parallel  approaches  under  instrument  weather  conditions  to  runways  spaced  more  closely  together 
than  is  permitted  today  through  the  use  of  Precision  Runway  Monitors    This  system  includes  the 
use  of  electronic  scan  technology  to  improve  the  radar  update  rate  to  once  every  0  5  seconds 
compared  to  the  4  8  second  update  rate  of  conventional  airpon  surveillance  radars    This  system 
lays  the  foundation  for  future  implementation  of  triple  and  quadruple  simultaneous  approaches 
which  will  greatly  increase  an  airport's  capacity  in  the  absence  of  infrastructure  expansion. 

State-of-the-art  weather  products  will  identify  the  timing  and  location  of  weather  hazards  with  a 
high  degree  of  precision,  facilitating  both  delay  savings  and  increased  safety    The  Aviation 
Weather  Produas  Generator  (AWPG)  will  provide  controllers  in  the  en  route  centers  with  4- 
dimensional  weather  information  (3  dimensional  plus  time),  and  enable  better  descriptions  of  both 
current  state  and  forecasted  weather  conditions.  In  the  terminal  area,  the  Integrated  Terminal 
Weather  System  (ITWS)  will  integrate  multiple  terminal  weather  products  and  provide  a  unified 
picture  of  real-time  weather  information  for  controllers    In  addition,  ITWS  will  automatically 
resolve  potentially  conflicting  data  from  multiple  weather  information  sources. 

Energy  Conservation 

More  fuel  efficient  routes,  increased  granting  of  user  preferred  trajectories  and  altitudes,  increased 
system  capacity,  and  decreased  delays  realized  through  the  implementation  of  currently  planned 
F&E  projects  are  estimated  to  save  the  user  community  more  than  36  billion  gallons  of  aviation 
fuel  through  2025    These  savings  will  significantly  contribute  toward  conserving  our  limited 
national  resources,  and  will  lessen  US  dependence  on  foreign  oil 

Environmental  Protection 

To  ensure  ATC  service  availability,  the  FAA  maintains  engine  generators  to  generate  power  in  the 
event  of  a  power  outage.  Currently,  the  FAA  maintains  over  3000  underground  tank  sites 
primarily  for  petroleum  fuels  to  power  these  engine  generators    The  1984  Resource  Conservation 
and  Recovery  Act,  as  well  as  more  stringent  State  laws,  regulate  the  leak  detection  and  corrosion 
and  overfill  protection  standards  of  these  tanks.  Under  the  Federal  Facility  Compliance  Act,  the 
Federal  Government  must  comply  with  these  regulations    F&E  funding  is  required  to  bring  tanks 
into  compliance  with  these  regulations,  to  continue  to  operate  the  tanks,  and  thereby,  provide 
service  during  commercial  power  outages.  These  tank  upgrades  ensure  that  the  quality  and  safety 
of  the  nation's  water  supply  is  not  put  at  risk,  by  taking  the  necessary  precautions  to  prevent  fuel 
from  contaminating  ground  water. 
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F&E  funds  are  also  needed  to  ensure  that  the  FAA  complies  with  all  laws  and  regulations 
regarding  hazardous  materials  to  ensure  that  those  matenals  used  in  air  traffic  control  equipment 
and  facilities  are  safely  and  properly  disposed,  and  do  not  harm  our  environment. 

As  shown  by  the  above  examples,   F&E  projects  improve  current  services  or  provide  new 
capabilities  which  will  enable  cost  reductions  for  both  users  and  the  FAA    The  benefits  from 
these  investments  contribute  to  achieving  multiple  national  priorities    Examples  of  specific  F&E 
project  contributions  to  national  priorities  and  attendant  user  benefits  are  presented  in  Table  3-1 
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•Increased  runway  depsmire  capacity 
•Unproved  airpon  safety 

• 

m 

Table  3-1  Benefits  of  F&E  Investments  and  Impact  on  National  Priorities 
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FY  1994  PRESIDENT'S  BLfDGET 

FACELITES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 


Project 

Feature 

Principal  National 
Priorities 

Benefits 

E 

e 
c 

J 

Productivitv 
Energy 
Consenatlon 
Safety/ 

Security 

Envirnnmcnia 

Prolcction 

Technological 

li'a.lfr<hin 

Flight  ServiceAVeather  Projects                                                                           | 

Aeroiuuiiul  D<u  Link 

almprove  air-to-ground  communjcatiotu 

•Reduce  Controller/Pilot  worUoad       ^ 
•Increased  efficiency/wfecy 
•Increased  capacity  through  error- 
free  communications 

^* 

• 

• 

Auionuted  Weather 
Obierving  Synem 

■Improved/more  timely  weather  information 

•Improved  safety                                      M 
•  Increased  terminal  capacity 
•Manpower  savings 

• 

Intefraud  Temurul 
Weather  SyBetn 

•Provide  integrated  timely  weather  producu  in 
tenninal  environment 

•  Decreased  terminal  delays                    ^ 
•Improved  safety 

!• 

• 

Avuuon  Weather  ProducU 
Oeoefitor 

•  PiT>vide  imegnled  uaer  weather  graphica  and 
forecast  products  in  en  route  environment 

•  Decreased  en  route  delays                   M 

•  Improved  safety 

!• 

# 

Ground-to-Air  Projects 

1 

Long  Range  Radar 

■Replace  obsolete  long  range  radars 

•Lower  maintenance/ support  cocta       M 
•Improved  safety 

!• 

• 

• 

Nein  Genention  Weather 
lUdar 

•Provide  timely,  accurate,  and  deuiled   ATC 
weather  data 

•Improved  input  to  AAS                         m 

•  Increase  ftjei  efficiency  from 
improved  weather  data 

!• 

• 

• 

rerminal  Doppler  Weather 
Radar 

•Provide  umely  and  accurate  wtndshear  data 

•Increased  safety                                    m 
•Decreased  delays  due  to  changing 
weather  conditions 

# 

• 

Preciuon  Runway  Monitor 

•Provide  parallel  appixMches  to  ninways  spaced 
<4300'  >3400-  apan  dunng  IMC 

•Save  fiiel  dunng  IFR  weather              M 
•Increase  [FR  runway  capacity 
■Reduce  (FR  delays 

tm 

• 

Precition  Landing  Syilenu 
(ILS /MLS/GPS) 

•Replace  aging  equipment 
•Potential  means  to  clear-up  ILS  Frequency 
congestion 

•Decreased  Delays                                   M 
•Save  ftjcl 

•Capacity  increase/operating  cost 
savings  from  curved  approaches 

!• 

• 

InterfacUty  Communicatioas  Projects 

1 

Radio  Control  Equipment 

•Replace  obsolete  radio  control  equipment 
(VFSS  and  keying  control  equipment) 

•Reduce  maintenance  cotu                    M 
•ln\prove  operational  performance 

• 

touting  and  Circuit 
ienoral 

•Provide  automatic  restoration  snd  re-rouung 
commuiucauoiu  capability 

•Safety  and  Delay  benefiu  frtxn           ^ 

faster  fault  detection  Sc  reatoral 
•Potential  Leased  Comm  savings 

1 

• 

Maintenance  and  Operations  Projecu 

1 

Remote  Maintenance 
MonjtonnK  System 

•Provide  more  timely  hult  monitoring  and 
equipment  sutus  information 

•  Decreased  maintenance  cosu               ^ 

ARTCC  Plant 
Ivtodemization 

•Modernize  aged  plant  and  structures 
•Improve  energy  systems 
•Eliminate  environmental  problems 

•Energy  conservation                              ^ 
•EJiminauon  of  environmental 
hazards 

l# 

Fuel  Storage 

•Eliminate  leaking  tanks  which  poae 
environmental  threat 

•Environmenul  law  compliance 
•Improve  environnwnt 

# 

ATCT  Safe«y  Upgrades 

•Bnng  ATC  tower  facilities  into  compliance 
with  OSHA  safety  lUndardt 

•Environmental  hazard  ehminauon 
•  Improve  workplace  safety 

# 

• 

Table  3-1,  Benefits  of  F&E  Investments  and  Impact  on  National  Priorities-continued 
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FY  1994  PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 


Project 

Feature 

BeneHts 

Principal  Natiooal 
Priorities 

c 
—     ,2 

o  i.  S  O  a  c 

U  0- W  U  C/5  t/5 

Cnvironmenta 
Protection 
Technoloeical 
1  xadenhin 

Maiotenance  aod  Operatioas  Projects                                                                      | 

Aircraft  Reel 
^odemizjiion 

•  Provide  aircraft  equipment  needed  lo  meet 
flight  inspection  needs 

•Upgrade  avionics  lo  new  technology 
•Reduce  noise  pollution 
•  Promote  timely  implemenuiion  of 
new  navigation  aids 

• 

Computer  Resources 
Nucleus 

•  Provide  uniform.  Agency-wide  computing 
resource 

•Provide  timely,  responsive,  and 
economical  ADP  reaource 

•  Increase  productivity  of  programs 
and  personnel 

•Reduce  procurement  frequency 
ADP  equipment 

# 

Aviation  Safety  Ajulysis 
System 

•  Provide  single  safety  related  information  dau 
structure 

•Unproved  access  to  more  reliable 
and  timely  certification  and  safety 
information  data 

# 

Table  3-1,  Benefits  of  F&E  Investments  and  Impact  on  National  Priorities-continued 


SECTION  4:  CURRENT  SYSTEM  LIMITATIONS  AND  THE  NATIONAL  IMPACT  OF 
PROGRAM  DELAYS 

This  section  provides  an  overview  of  the  limitations  of  the  current  U.S.  air  traffic  control  system 
and  the  cost  of  delays  in  the  F&E  modernization  program  to  the  public  and  to  the  aviation 
industry 

Although  many  of  the  aged  systems  in  the  NAS  are  in  the  process  of  being  replaced,  continuing 
infrastructure  investment  is  needed    For  example,  en  route  automation  equipment  is  still  primarily 
comprised  of  equipment  dating  back  to  1950  and  1960  technology,  such  as  the  WECO-300 
communication  switching  equipment,  the  controller's  display,  and  computer  display  channel, 
which  is  the  primary  means  to  distribute  data  from  the  Host  radar  tracking  processor  to  the  radar 
controller  displays. 

Sustained  support  of  older  systems  results  in  significantly  higher  costs  for  providing  continued 
service.  The  older  systems  consist  of  obsolete  units  and  the  ability  to  continue  supply  support  is 
impaired.  Equipment  such  as  the  plan  view  display  (PVD),  which  is  used  with  the  computer 
display  channel  (CDC)  and  the  computer  update  equipment  (CUE)  at  the  en  route  centers,  are 
twenty  years  old  and  have  some  obsolete  piece  parts    The  PVD  keyboard  originally  cost  $950 
and  today  the  replacement  cost  is  $4,497  for  the  keyboard  Today's  high  unit  cost  is  due  to  the  re- 
engineering  and  development  efforts  required    There  are  1,300  of  these  keyboards  in  the  NAS 
today  and  they  will  be  replaced  by  the  advanced  automation  system/initial  sector  suite  common 
console. 


It  is  important  to  remember  that  FAA  F&E  projects  help  the  airline  industry  by  reducing  their 
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FY  1994  PRFSmPNT'S  BlIDGFT 

FACILITIES  AND  EOIJTP?^^NT 

(AIRPORT  AhfP  AIRWAY  TRUST  nJND) 

operating  costs  and  increasing  aviation  safety    As  airline  activity  increases  over  time,  the  capacity 
limitations  of  the  current  air  traffic  control  system  will  exacerbate  the  problems  that  the  airlines 
are  currently  facing.   If  system  improvements  are  not  made,  delays  will  increase,  causing  airline 
operating  costs  to  increase.  Therefore,  the  FAA  must  continue  the  F&E  modernization  projects 
that  will  improve  system  capacity  and  ultimately  save  the  user  community  time  and  money 
through  reduced  operating  costs 

SECTIONS:  SUMMARY 

President  Clinton  stated  in  his  report  entitled  "A  Vision  of  Change  for  America",  "We  must  invest 
more  in  our  people,  our  plant  and  equipment,  our  infrastructure,  and  our  research  and 
development  if  we  are  to  restore  the  American  dream  for  our  children  "  In  his  program  to  rebuild 
the  nation's  transportation  system,  the  President  specifically  calls  for  additional  investment  for  air 
traffic  control  modernization  to  meet  projected  increases  in  aircraft  operations  over  the  next  ten 
years.  The  justification  narratives  which  follow  indicate  those  specific  additional  investments. 
The  benefits  of  the  FAA's  air  traffic  control  modernization  program  cited  in  the  President's  report 
include  "reduced  air  travel  delays,  more  efficient  aircraft  routing,  fewer  accidents,  andmore  cost 
effective  operation  of  the  air  traffic  control  system  " 


Tlie  FAE  program  is  focused  on  continually  improving  the  air  traffic  control  system,  and  as 
such  significantly  contributes  to  building  a  stronger  economy. 
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TOTAL  NATIONAL  AIRSPACE  SYSTEM  ACTIVITY 


1992 

1992 

1996 

20Q1 

iops 

Percent 

Growth 

19?2-2005 

NPIAS  Airports  (Existing)* 

3195 

3285 

3400 

3550 

3700 

15.8 

Airport  Operations  (millions) 
Aircraft  Operations* 
Itinerant  Operations* 
Instrument  Operations 
Towered  Airport 
Operations 

127.6 
68.0 
31.7 

50.6 

134.8 
79.1 
45.6 

61.5 

148.5 
88.2 
50.0 

67.0 

164.2 
98.6 
55.4 

73.5 

176.9 

106.9 

58.5 

77.4 

38.6 
57.2 
85.5 

53.0 

ARTCC  Operations  (millions) 
IFR  Aircraft  Handled 
ACF  Approach^Control 
Operations 

27.9 

36.7 

40.0 

44.3 

47.4 

69.9 

FSS  Service  (millions) 

62.4 

40.2 

37.7 

38.8 

39.6 

(36.5) 

Hours  Flown  (millions) 

Air  Carrier 
General  Aviation 
Military 

6.1 

37.7 

6.2 

10.6 

29.9 

6.2 

12.4 

31.9 

5.1 

14.5 

34.3 

5.3 

16.0 

35.6 

5.3 

162.3 
(5.6) 
(14.5) 

Domestic  Enplanements 

(Revenue  Passengers)  (millions) 

Air  Carrier 

Coimuter 

272.8 
17.8 

428.8 
42.8 

499.5 
56.4 

591.2 
76.2 

665.6 
94.6 

144.0 
431.5 

Aircraft  Fleet  (thousands) 
Air  Carrier 
Conmuter*** 

2.5 

1.4 

4.2 

2.0 

4.5 

2.2 

5.2 
2.3 

5.9 
2.4 

136.0 
71.4 

Total  General  Aviation 
Civil  Helicopter*** 

213.3 
7.0 

198.4 
6.3 

202.4 
6.9 

208.9 
7.9 

213.3 
8.8 

0.0 
25.7 

Total  Military 
Military  Helicopter*** 

21.7 
9.7 

19.2 
7.3 

16.2 
6.3 

16.1 
6.3 

16.0 
6.3 

(26.3) 
(35.1) 

Pilots  (thousands) 
Instrument  Rated 
Total  Pilots 

252.5 
764.2 

303.2 
692.1 

319.9 
735.5 

342.2 
774.6 

360.3 
800.5 

42.7 
4.8 

Aircraft  operations  forecasts  are  based  on  the  existing  airports 
included  In  the  National  Plan  of  Integrated  Airport  Systems  (NPIAS). 

**  Approach  control  operations  conducted  for  area  control  facilities 
equal  the  number  of  Instrument  operations  conducted  by  towers. 

Civil  helicopter  and  commuter  fleets  are  Included  In  the  total 
general  aviation  fleet.  Military  helicopter  fleet  Included  In  total  military 
fleet. 

Sources:  Aviation  System  Capital  Investment  Plan  (December  1991)  and  the  'FAA 
Aviation  Forecasts,  Fiscal  Years  1991-2004"  (FAA-APO  93-1,  February  1993). 
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(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Fiscal  Year  1994 

Sunmary  by  Activity 


FY  1993 
Activity  Actual 

1.  Enoi peering.  Development.  Test  and 

Evaluation 

a.  En  Route  Programs  $543,900,000 

Investment  Amount  [0] 

b.  Terminal  Programs  8,800,000 

Investment  Amount  [0] 

c.  Flight  Services  Programs  .  .  0 

d.  Landing  and  Navigational 

Aid  Programs  45,000,000 

e.  Research,  Test,  and  Evaluation 

Equipment  Facilities  .  .  .    27.800.000 

Investment  Amount,  Activity  1         [0] 

Total,  Activity  1  625,500,000 

2.  Air  Traffic  Control  Facilities 

and  Equipment 

a.  En  Route  Programs  399,219,000 

Investment  Amount  [0] 

b.  Terminal  Programs  415,195,000 

Investment  Amount  [0] 

c.  Flight  Service  Programs  .  .  .  46,011,000 
Investment  Amount  [0] 

d.  Land  and  Navigational 

Aid  Programs  100,684,000 

e.  Other  ATC  Facility  Programs  .  192,765,000 

Investment  Amount  [01 

Investment  Amount,  Activity  2  [0] 

Total,  Activity  2  1,153,874,000 

3.  Non-Air  Traffic  Control  Facilities 

and  Eouipment 

a.  Support  Equipment  .......   120,789,000 

b.  Training  Equipment  and 

Facilities  17.000.000 

Total,  Activity  3  137,789,000 

4.  Mission  Support 

a.  System  Support  and  Services, 

Total,  Activity  4  241,837,000 

5.  Personnel  and  Related  Expenses 

a.  Personnel  and  Related  Expenses, 

Total,  Activity  5  191.000.000 

Investment  Amount  Total  [0] 

Budget  Authority  Totals/ 
Net  Differences $2,350,000,000 


FY  1994 
Request 


$515,385,000 

[28,000,000] 

13,650,000 

[3,000,000] 

0 


Difference 
Increase  (+) 
Decrease  (-) 


$-  28,515,000 

[+28,000,000] 

+  4,850,000 

[+3,000,000] 

0 


46,218,000   +  1,218,000 


30.700.000 

[31,000,000] 

605,953,000 


589,648,000 

[52,718,000] 

360,069,000 

[7,000,000] 

71,826,000 

[12,000,000] 

101,459,000 

123,419,000 

[4,000,0001 

[75,718,000] 

1,246,421,000 


+  2.900.000 

[+31,000,000] 

-  19,547,000 


+190,429,000 
[+52,718,000] 

-  55,126,000 
[+7,000,000] 
+  25,815,000 

[+12,000,000] 

+    775,000 

-  69,346,000 
f+4. 000. 0001 

[+75,718,000] 
+  92,547,000 


143,145,000  +  22,356,000 


44.650,000 
187,795,000 


+  27.650.000 
+  50,006,000 


281,831,000  +  39,994,000 

292.QPP.Q00  *  11.000.000 

[106.718,000]  [+106,718,000] 
$2,524,000,000  $+174,000,000 


[]  Brackets  mean  non-add. 
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General  Statement 

This  fiscal  year  1994  program  continues  the  agency's  efforts  to  modernize  and 
improve  air  traffic  control  systems  and  airway  facilities  services.  The 
requested  budget  authority  totals  S2, 524, 000, 000.  This  consists  of 
$2,417,282,000  for  the  base  program  and  $106,718,000  requested  separately  as 
part  of  the  President's  investment  proposal.  Detailed  justifications,  on  a 
project-by-project  basis,  begin  on  page  35. 

Significant  investments  for  major  programs  are:  ($  In  millions) 

1.  Advanced  Automation  System  (AAS),  $424.7;  Voice  Switching  and  Control 
System  (VSCS),  $61.5;  and  Microwave  Landing  System  (MLS),  $46.2. 

2.  Advanced  Automation  System  (AAS),  $31.1;  Voice  Switching  and  Control 
System  (VSCS),  $171.0;  ARTCC  Building  Improvements/Support,  $98.4;  Remote 
Maintenance  Monitoring  System  (RMMS)  Program,  $27.7;  Employee  Safety  for 
Airport  Traffic  Control  Towers  (ATCT),  $36.0;  and  Procure  Flight 
Inspection  Aircraft,  $37.9. 

3.  Automated  Data  Processing  (ADP)  Facilities  Management,  $35.0;  Hazardous 
Substance/Environmental  Materials  Management,  $12.8;  Aviation  Safety 
Analysis  System  (ASAS),  $20.0;  and,  FAA  Employee  Housing,  $18.5. 

4.  System  Engineering  and  Integration  Contract,  $121.2;  Transition 
Engineering  and  Support,  $48.3;  and.  Technical  Services  Support  Contract, 
$64.9. 

5.  Personnel  and  Related  Expenses,  $202.0. 

The  justification  is  presented  in  a  format  which  includes  a  summary  level 
appropriation  history  for  each  program  dating  back  to  1982,  the  FY  1993 
enacted  and  FY  1994  request,  and  a  projection  for  post-1994  estimated  project 
costs.  The  aggregate  costs  beyond  1994  are  shown  for  planning  purposes  only 
and  do  not  constitute  the  outyear  budget  estimates.   Note  that  the  summary 
level  appropriation  history  for  each  program  is  intended  to  reflect 
reprogrammed  funds  as  approved  by  the  Appropriations  subcomnittees.  A 
statement  of  "Benefits"  is  included,  along  with  a  general  breakdown  of  the 
budget  year  estimated  costs  by  activity  or  task.  At  the  upper  right  hand 
portion  of  each  page  of  the  justification  there  is  a  "CIP  reference  number, 
for  example  21-12.  In  this  example,  the  budget  item  requests  funding 
associated  with  project  number  12,  chapter  2,  section  1  of  the  Capital 
Investment  Plan. 

Pages  28  through  34  contain  an  index  of  all  programs  included  in  this  budget 
request  which  Identify  the  program  title,  number  of  locations,  dollar  amount, 
and  page  number. 
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Individual  Program  Justification 


Projects 


Locations    Amount 


Page 
No. 


1.  Engineering.  Development.  Test 
and  Evaluation 

a.  En  Route  Programs 

lAOl  Aviation  Weather  Development 

Program  0  $  23,335,000   FiE-35 

Base:  $20,335,000    Investment:  $3,000,000 


1A02  Advanced  Automation  System  (AAS)  .   Various 
Base:  $399,650,000   Investment:  $25,000,000 

1A03  Automatic  Dependent  Surveillance 

(ADS) 1 


1A04  Aeronautical  Data  Link  (ADL) 


Various 


1A05  Voice  Switching  and  Control 

(VSCS)  Various 


424,650,000  FiE-37 

4,200,000  F&E-41 

1,700,000  FiE-43 

61,500,000  F&E-45 


b.  Terminal  Programs 

IBOl  Airport  Surveillance  Radar  (ASR)  .   Various 
Base:  $0    Investment:  $3,000,000 


1B02  Runway  Status  Light  System  .  .  . 
1B03  Terminal  ATC  Automation  (TATCA) 


Various 


3,000,000   FiE-47 

2,000,000   F&E-49 
8,650,000   F&E-50 


c.  Flight  Service  Programs 


d.  Landing  and  Navigational  Aids  Program 

IDOl  Microwave  Landing  System  (HLS)  .  .   Various 


46,218,000   F&E-51 


e.  Research.  Test  and  Evaluation  Eouioment 
and  Facilities 

lEOl  Independent  Operational  Test  and 
Evaluation  (lOT&E)  Support  .  .  . 

1E02  FAA  Technical  Center  Facility  - 

Technical  Building  Lease  .... 

1E03  Utility  Plant  Modifications  .  .  . 

1E04  NAS  Improvement  of  System  Support 
Laboratory  


1E05  Technical  Center  Facilities  .  .  . 

1E06  Technical  Center  RiD  Laboratory  - 
Establish  


1E07  CAMI  Infrastructure  -  Modernization 


Various     4,250,000  F&E-53 

5,290,000  F&E-S4 

1,660,000  F&E-55 

3,500,000  F&E-56 

9,000,000  F&E-57 

3,500,000  F&E-58 

1,400,000  F&E-59 
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Individual  Prooram  Justification 

Page 

Projects  Locations    Amount      No. 

1E08  Precision  Automated  Tracking 

System  1     2.100.000   F&E-60 

Total,  Activity  1  $605,953,000 

2.  Procurement  and  Modernization  of  Air  Traffic 
Control  Facilities  and  Equipment 

a.  En  Route  Programs 

2A01  Long  Range  Radar  (LRR)  Program  - 

Replace  Various    20,417,000   F&E-61 

2A02  ARSR-3  Leap  Frog  Program  2     7,500,000   FiE-63 

Base:  $0    Investment:  $7,500,000 

2A03  Radio  Comnunication  Link  Network 

2A04  Next  Generation  Weather  Radar 

(NEXRAD)  -  Provide  

Base:  $36,600,000    Investment: 

2A05  Air  Traffic  Control  En  Route  Radar 
Facilities  Improvements  .  .  . 

2A06  Advanced  Automation  System  (AAS) 

2A07  En  Route  Software  Development 

and  Integration  Support  .  .  . 

2A08  Central  Weather  Processor  (CWP) 

2A09  Aeronautical  Data  Link  (ADL)  .  . 
Base:  $19,900,000    Investment: 

2A10  En  Route  Automation  Equipment  . 

2A11  Oceanic  Automation  System  .  .  . 

Base:  $25,282,000    Investment:  $1,718,000 

2A12  Air  Route  Traffic  Control  Center 
(ARTCC)  Improvement/Plant 
Modernization/Space  Expansion  .   Various    98,385,000  F&E-75 

2A13  National  Airspace  Data 

Interchange  Network  (NADIN) 

Enhancement  II  Various     8,500,000  FiE-77 

2A14  Voice  Switching  and  Control 

System  (VSCS) Various    171,000,000   FaiE-78 

Base:  $151,000,000    Investment:  $20,000,000 

2A15  Remote  Comnunication  Facilities 

(RCFs)  Expansion/Relocation  .  .   Various    10,000,000   FiE-79 

2A16  Traffic  Management  System  (TMS)     Various    23,600,000   FiE-80 
Base:  $19,600,000    Investment:  $4,000,000 

2A17  Data  Multiplexing  Network  (DMN)  .   Various    17,500,000   FiE-8I 

2A18  Critical  Comnunl cat Ions  Support  .   Various     2,000,000  F&E-82 


FiE-29 


Various 

15,500,000 

F&E-64 

10 
$17,000,000 

53,600,000 

FiE-66 

r 

Various 

16,398,000 

FiE-67 

Various 

31,100,000 

FtiE-68 

Various 

10,600,000 

FiE-69 

0 

1,400,000 

FiE-70 

Various 
$2,500,000 

22,400,000 

FiE-71 

Various 

4,000,000 

FiE-72 

3 

27,000,000 

FiE-73 
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2A19  En  Route  Communications  and 

Control  Facilities  Various    11,548,000   F&E-83 

2A20  Central  Flow  Control  Facility 

Relocation  1     1,400,000   FiE-85 

2A21  Air/Ground  Communications  Radio 

Frequency  Interference  (RFI)  .  .   Various     5,000,000   F&E-86 

2A22  Modernize/Upgrade  Central  Altitude 

Reservation  Function  (CARF)  .  .   Various     1,500,000   F&E-87 

2A23  Display  Channel  Complex  Rehost  .  .   Various    10,800,000   F&E-88 

2A24  Long  Range  Radar  (LRR)  Program 

Establish  Various    10,000,000   F&E-89 

2A25  OOD  Base  Closure-Facility  Transfer   Various     7,600,000   F&E-90 

2A26  Performance  Monitoring  Analysis     Various       900,000   F&E-91 

b.  Terminal  Programs 

2B0I  Airport  Surveillance  Radar  ....   Various    44,300,000   F&E-93 

2B02  Terminal  Doppler  Weather  Radar 

(TOWR)  Various     5,800,000   F&E-94 

2B03  Mode  S  -  Provide  Various    10,100,000   F&E-95 

2B04  Digital  Bright  Radar  Indicator 

Tower  Equipment  (DBRITE)  ....   Various     8,000,000   F&E-96 

2B05  Precision  Runway  Monitors  ....   Various    27,000,000   F&E-97 

2B06  Airport  Movement  Area  Safety 

System  (AMASS)  17    13,100,000   FiE-98 

2B07  Mode  C  Intruder  (MCI)  -  Expand 

ARTS  IIIA  Capacity  Various     2,500,000   F&E-99 

2B08  Southern  California  Terminal  Radar 
Approach  Control  (TRACON) 
Facilities  Consolidation  ....   Various     1,000,000  F&E-IOO 

2809  Dallas/Ft.  Worth  Metroplex  Program       1     13,300,000  F&E-lOl 

2B10  Terminal  Software  Development 

Support Various     7,400,000  FiE-102 

2B11  Chicago  Terminal  Radar  Approach 

Control  (TRACON)  Relocation  .  .       1    18,200,000  F&E-103 

2B12  ARTS  HIE  Upgrades  for  Selected 

Air  Traffic  Facilities  2    23,600,000  FiE-104 

2B13  Remote  Maintenance  Monitoring 

System  (RMMS)  Various    27,700,000  F&E-105 

Base:  $20,700,000    Investment:  $7,000,000 

2B14  Terminal  Air  Traffic  Control 

Facilities  Replacement  10     1,000,000  F&E-106 

F&E-30 


245 

Individual  Program  Justification 

Page 
Projects  Locations    Amount      No. 

-^■ 
2B15  Air  Traffic  Control  Facilities 

Modernization Various     25^,212,000  FiE-108 

2B16  Emergency  Transceiver 

Replacement  Various     3,000,000  F&E-llO 

2B17  New  Denver  Airport  Establishment  .       1     1,200,000  F&E-lll 

2818  Terminal  Voice  Switch 

Replacement  (TVSR)  61    26,600,000  F&E-112 

2BI9  Radio  Control  Equipment  (RCE)  .  .   Various    14,900,000  F&E-113 

2B20  Terminal  Coiiinuni  cat  ions 

Improvement  Various     2,062,000  F&E-114 

2B21  Employee  Safety  for  Airport  Traffic 

Control  Towers  (ATCT)  Various    36,000,000  F&E-115 

2B22  Airport  Surface  Detection  Equipment 

(ASDE)  -  Additional  Establishment  Various    12,600,000  F&E-116 

2B23  ARTS  IIA  Node  C  Intruder  Capability 

and  Video  Compression  Various    26,100,000  FiE-117 

2B24  Terminal  Radar  Systems  -  Improve  .   Various     9,395,000  F&E-llB 

c.  Flight  Service  Programs 

2C01  Flight  Service  Station  (FSS) 

Modernization  Various     8,800,000  FiE-119 

2C02  Direction  Finder  (DF)  Network 

Program  60    10,000,000  F&E-121 

2C03  Automated  Surface  Observing  System 

(ASOS) 106     29,900,000  FJiE-122 

Base:  $19,900,000    Investment:  $10,000,000 

2C04  Weather  Message  Switching  Center 

Replacement  (WMSCR)  2     3,600,000  FiE-124 

2C05  Digital  Altimeter  Setting  Indicator 

(DASI)  Replacement  50     1,500,000  FiE-125 

2C06  FSAS  Operational  and  Supportabillty 

Implementation  System  (OASIS)         63    14,600,000  F&E-126 
Base:  $12,600,000    Investment:  $2,000,000 

2C07  Flight  Service  Facilities 

Improveront  Various     3,426,000  FiE-127 

d.  Landing  and  Navigational  Aids  Program 

2D01  Very  High  Frequency  Omni -directional 
Radio  Range  (VOR)  With  Distance 
Measuring  Equipment  (DME)  .  .  .   Various    15,100,000  FiE-128 

2D02  Approach  Lighting  System  Improvement 

Program  (ALSIP)  3     1,700,000  FiE-130 
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2D03  Instrument  Landing  System  (ILS) 
Replacement  (Mark  lA,  IB, 
and  IC)  Various    20,000,000  FiE-131 

2D04  Instrument  Landing  System  (ILS) 

Establishment  Various    36,174,000  FiE-132 

2D0S  Visual  Navalds  34     6,310,000  FiE-134 

2D06  Low  Level  Windshear  Alert  System 

(LLWAS)  Upgrade  to  Phase  III  .  .   Various     2,200,000  FiE-135 

2D07  Runway  Visual  Range  (RVR)  ....       17     3,000,000  FiE-137 

2D08  ILS  and  Visual  Navaid  Component 

Sparing  Various     5,000,000  FiE-138 

2009  ILS  -  FAA  Assumption  of  Airport 
Improvement  Program  Funded 
Systems  Various     3,000,000  F&E-139 

2D10  Navigational  and  Landing  Aids  - 

Improve  Various     8,975,000  F4E-140 

e.  Other  ATC  Facilities  Proorams 

2E01  Alaskan  NAS  Interface llty 

Cormuni cat  ions  System  (ANICS)     Various    13,000,000  FiE-141 
Base:  S9, 000, 000    Investment:  $4,000,000 

2E02  Fuel  Storage  Tank  Replacement  and 

Monitoring  Various     9,000,000  F&E-142 

2E03  FAA  Buildings  and  Equipment  .  .  .   Various    17,000,000  F&E-143 

2E04  Electrical  Power  Systems  Various     7,000,000  F&E-144 

2E05  Air  Navigational  Aids  and  Air 
Traffic  Control  Facilities 
(Local  Projects)  Various     7,019,000  F&E-145 

2E06  Air  Navigational  Fac111t1es/A1r 

Traffic  Control  System  Support  .   Various     9,000,000  F&E-146 

2E07  Land/Easement  Purchase  for  Existing 

Airway  Facilities  Various     6,000,000  F4E-147 

2E08  Aircraft  Related  Equipment  ....   Various    12,000,000  F&E-148 

2E09  Flight  Inspection  Aircraft 

Procurement  2    37,900,000  F&E-151 

2E10  Large  Airport  Cable  Loop  Sustained 

Support  Various     1,000,000  F4E-152 

2E11  Computer  Aided  Engineering  Graphics 

(CAEG)  System  Various     1,500,000  F4E-153 

2E12  Special  Use  Airspace  Management 

System  (SAMS)  Various     3.000.000  FlE-154 

Total,  Activity  2  $1,246,421,000 
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3.  Procurement  and  Modernization  on  Non-Air  Traffic 
Control  Facilities  and  Equipment 

a.  Support  Eouipment 

3A01  Automated  Data  Processing  (AOP) 

Facilities  Management  (CORN)  .  .       12    35,000,000  F&E-155 

3A02  Airport  Datum  Monument  Program  .  .      300     1,500,000  F&E-IS? 

3A03  National  Airspace  System  (NAS) 

Recovery  Conmunication  (RCOM)     Various     6,800,000  F&E-158 

3A04  NAS  Management  Automation  Program   Various     8,000,000  F&E-160 

3A05  Hazardous  Materials  Management  .  .   Various    12,750,000  F&E-161 

3A06  Aviation  Safety  Analysis  System 

(ASAS)  Various    20,000,000  FiE-163 

3A07  Operations  Data  Management 

System  (ODMS)  Various     4,650,000  F&E-164 

3A08  FAA  Employee  Housing  Various    18,500,000  F&E-165 

3A09  Logistics  Support  Systems  and 

Facilities  1     5,000,000  F&E-166 

3A10  Test  Equipment  -  Maintenance 
Support  for  Replacement 
Equipment  Various     9,000,000  F&E-168 

3A11  Radio  Frequency  Interference  (RFI) 

Vans  Various     2.000,000  F&E-I69 

3A12  Child  Care  Centers Various     4,845,000  FI.E-170 

3A13  Integrated  Flight  Quality  Assurance  Various     2.500,000  F&E-172 

3A14  Explosive  Detection  System  - 
Installation  Operations  and 
Maintenance  Various      1,500,00  F&E-173 

3A15  Airmen  and  Aircraft  Registry 

Reporting  Systea  1     9.100,000  F&E-175 

3A16  National  Aviation  Safety  Data 

Center  Various     2.000.000  F&E-176 

b.  Training.  Equipment  and  Facilities 

3801  Simulation  Based  Training  Systems    Various    24,300.000  F&E-177 
3B02  Coaputer  Based  Instruction  (CBI)  .   Various     7,650.000  F&E-178 

3803  Aeronautical  Center  Training  and 

Support  Facilities  1     6.600.000  FiE-180 

3804  National  Airspace  System  (NAS) 

Training  Facilities  2     6.100.000  F4E-182 

Total.  Activity  3  $187,795,000 
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4.  Facilities  and  Equipment  Mission  Support 

a.  System  Support  and  Services 

4A01  System  Engineering  and  Support 

Contract  (SEIC)  Various    121,157,000  F&E-184 

4A02  Logistics  Support  Services  (LSS)  .   Various    12,000,000  FiE-185 

4A03  Human  Resources  Management  Program 
for  National  Airspace  System  (NAS) 
Transition/Implementation  .  .  .   Various     1,700,000  F&E-186 

4A04  Mike  Monroney  Aeronautical  Center 

Lease  1     13,200,000  FiE-188 

4A05  In-P1ant  National  Airspace  Space 

(NAS)  Contract  Support  Services    Various     5,400,000  F&E-189 

4A06  Transition  Engineering  Support  .  .   Various    48,274,000  F&E-190 

4A07  National  Airspace  Integrated 

Logistics  Support  (NAILS)  .  .  .   Various     7,000,000  FiE-191 

4A08  Frequency  and  Spectrum  Engineering 
and  Interference  Support/ 
Resolution  Various     3,500,000  F&E-192 

4A09  Acquisition  Oversight  Various     1,700,000  FiE-193 

4A10  Technical  Support  Services  Contract 

(TSSC)  Various     64,900,000  F&E-194 

4A11  FAA  System  Architecture  Various     3.000.000  F&E-195 

Total,  Activity  4  $281,831,000 

5.  Personnel  and  Related  Expenses   ....  S202.000.000  F&E-197 

Total,  All  Activities  $2,524,000,000 
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Budget  Item  No:  lAOl         Fiscal  Year  1994         CIP:  63-20;  63-21; 

63-22 

Program  Title:  Aviation  Weather  Development  Program 

Base       :  $20,335,000  Location:  0 

Investment  :    3,000,000 
Total  Amount:  $23,335,000 

Basis  for  Reouest:  The  Aviation  Weather  Services  program  will  improve  the 
safety  and  efficiency  of  the  NAS  by  providing  improved  weather  information. 
The  aviation  weather  system  combines  additional  weather  observations,  improved 
forecast  technology,  and  more  efficient  distribution  of  information  to  pilots, 
controllers,  and  other  automated  systems.  This  program  will  build  upon  the 
capital  investment  of  present  and  planned  NAS  weather  programs,  and  the 
planned  modernization  and  restructuring  of  the  National  Weather  Service  (NWS). 

Description  of  Problem:  Current  weather  information  systems  can  only  report 
the  present  state  of  the  weather  and  forecast  future  weather  with  very  low 
resolution.  The  problem  is  that  all  NWS  forecasts  are  based  on  12-hourly 
observations  which  are  spaced  by  about  200  miles  across  the  United  States. 
With  this  observational  restriction,  the  high  resolution  (in  space  and  time) 
forecasts  needed  by  the  aviation  community  are  not  available  (or  possible). 
New  tools  are  needed  to  take  advantage  of  the  high  resolution  observation 
systems  that  will  be  available  by  the  middle  of  the  decade. 

Description  of  Solution:  Provide  $23,335,000  to  continue  the  improvement  in 
aviation  weather  services  through  the  following: 

Integrated  Terminal  Weather  System  (ITWS).  The  ITWS  will  integrate  and 
arbitrate  observation  data  from  airport  ground-based  weather  sensors, 
automatic  upper  air  observation  reports  from  aircraft,  and  high 
resolution  NWS  forecast  information  to  generate  terminal  weather 
forecasts,  warnings,  and  other  information  for  use  by  controllers,  pilots 
flight  service  station  specialists,  traffic  management  specialists, 
dispatchers,  airport  operators,  and  other  FAA  air  traffic  control 
automation  systems  currently  under  development. 

Aviation  Weather  Products  Generator  (AWPG).  This  program  develops  a  high 
resolution  aviation  weather  forecasting  system  to  be  implemented  by  the 
National  Weather  Service,  from  which  the  ITWS  and  AWPG  will  generate 
observation,  warning,  and  forecast  products.  The  AWPG  will  receive 
weather  forecast  data  from  the  NWS  and  generate  specific  weather 
observation,  warning,  and  forecast  information.  These  information 
products  will  be  made  available  to  aviation  users  via  existing  and 
planned  NAS  systems.  The  AWPG  will  distribute  its  information  in  highly 
usable  form  directly  to  controllers,  traffic  managers,  and  pilots, 
without  intervening  meteorological  interpretation. 

The  FY  1994  effort  will  continue  the  prototyping  phase  of  the  ITWS  with  the 
deployment  of  an  ITWS  demonstration  unit  at  Dallas-Fort  Worth  to  provide 
required  weather  data  to  the  terminal  air  traffic  control  automation  (TATCA) 
demonstration  units.  Additionally,  initial  operational  capability  (IOC) 
product  development  will  continue  with  emphasis  on  accurately  representing  the 
terminal  area  wind  field,  detection  and  tracking  of  hazardous  cells,  and 
microburst  prediction.  AWPG  test  systems  will  be  deployed  at  Denver  center 
weather  service  unit  (CWSU),  a  selected  flight  service  station,  an  airline 
dispatch  office,  and  at  the  air  traffic  control  system  command  center  (ATCSCC) 
to  demonstrate  that  the  aviation  gridded  forecast  system  (AGFS)  and  AWPG 
prototypes  can  perform  In  an  operational  environment.  The  AGFS  is  a  gridded 
database  of  aviation  Impact  variables  used  by  AWPG  to  generate  meteorological 
products. 
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Benefits:  The  major  benefits  from  the  development  and  deployment  of  the  ITWS 
and  AWPG  will  be  (1)  improved  airport  and  en  route  capacity  by  accurate,  high 
resolution,  timely  forecasts  of  changing  weather  conditions  affecting  airport 
and  en  route  operational  capacity;  (2)  improved  present  and  forecast  upper 
winds  for  efficient  flight  planning  and  traffic  management;  and  (3)  increased 
flight  safety  through  improved  aviation  weather  hazard  forecasting,  (e.g., 
icing,  turbulence,  severe  storms,  microbursts,  or  high  winds). 

APPROPRIATION  SUMMARY 


L««tion?           Amgupt  (JOPQ) 

Appropriated  (FY  1982-1992)            3              $  18,400.0 
FY  1993  Appropriated               —               22,200.0 
FY  1994  Request                   —               23,335.0 
Future  Reouirement                  70               132.965.0 
Total                             73               $196,900.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity 
Tasks 

Location/ 
OMantity 

Estimated  Cost 
fSOOOl 

1.  ITWS  Rapid  Prototype 

Systems 

2.  AWPG  Rapid  Prototype  System 

$  9,000.0 
14.335.0 

Total 

... 

$23,335.0 
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Budget  Item  No:  1A02         Fiscal  Year  1994         CIP:  21-12 
and  2A06 

Program  Title:  Advanced  Automation  System  (AAS) 

1A02  $424,650,000  Location:  Various 

Base  :  $399,650,000 
Investment  :  25,000,000 
Total  Amount:  $424,650,000 

2A06   $31,100,000 

Basis  for  Request:  The  current  Air  Traffic  Control  (ATC)  System  Bust  be 
expanded  and  improved  to  increase  capacity  and  improve  ATC  productivity.  The 
advanced  automation  system  (AAS)  will  provide  a  new  automation  system  that 
includes  controller  workstations,  computer  software,  and  processors  necessary 
to  handle  projected  workloads  beyond  the  year  2000.  In  order  for  the  new 
automation  system  to  be  Installed,  the  air  route  traffic  control  centers 
(ARTCCs)  require  modifications  and  improvements. 

The  advanced  automation  system  will  be  Implemented  In  five  steps.  The  stages 
or  segments  of  the  AAS  program  are:  1)  Peripheral  Adapter  Module  Item 
(PAMRI);  2)  Initial  Sector  Suite  System  (ISSS);  3)  Terminal  Advanced 
Automation  System  (TAAS);  4)  Tower  Control  Computer  Complex  (TCCC);  5)  Area 
Control  Computer  Complex  (ACCC)  combined  with  Automated  En  Route  Air  Traffic 
Control  (AERA)  functionality. 

PAMRI  is  the  first  step  or  segment  of  the  program.  It  is  replacing  the  aging 
hardware  in  20  ARTCCs  that  Interfaces  with  radars  and  communicates  radar  data 
to  central  computers.  PAMRI  deliveries  have  been  made  to  all  20  sites  and  is 
scheduled  to  be  operational  at  all  sites  by  April  1993,  3  months  ahead  of 
schedule. 

ISSS  will  replace  existing  I960's  vintage  en  route  display  equipment  and  paper 
flight  strips  with  new  workstations  (conrion  consoles)  and  electronic  flight 
strips.  ISSS  will  greatly  improve  reliability  and  flexibility  and  will  be  the 
platform  for  future  en  route  automation  enhancements. 

TAAS  will  provide  full  AAS  processing  equipment  to  the  ARTCCs  and  new  software 
that  will  provide  approach  and  departure  control  functionality.  TAAS  hardware 
and  software  will  also  be  Installed  in  designated  metroplex  terminal  radar 
approach  control  facilities  (MCF's).  Hardware  and  site  specific  software  for 
MCF's  will  be  funded  under  separate  budget  Items.  The  TAAS  in  MCF's  will 
allow  bordering  airspace  in  high  volume  areas  to  be  combined  into  one  facility 
and  operate  on  a  single  automation  system.  TAAS  is  the  basis  for  user 
benefits  in  the  MCF  and  Is  the  platform  for  future  approach/departure 
automation  enhancements. 

TCCC  will  replace  the  BRITE  displays  that  are  now  in  the  control  towers  and 
paper  flight  strip  printers  with  new  tower  controller  workstations  and 
processing  suites.  TCCC  will  be  sized  to  meet  three  different  levels  of  air 
traffic  activity.  TCCC  will  automate  «any  controller  functions  and  will 
include  voice  recognization  capabilities. 

ACCC/AERA  will  be  Implemented  In  4  separate  software  packages:  1)  host 
replacement  (ACCC  package  1);  2)  initial  AERA  services  (ACCC  package  2);  full 
AERA  services  (ACCC  package  3);  and  full  ACCC  functionality  (ACCC  package  4). 
ACCC  and  AERA  were  restructured  to  provide  the  benefits  of  AERA  functionality 
Improvements  as  early  as  possible.  ACCC  software  when  complete  will  provide 
all  new  software,  combining  current  en  route  and  terminal  functionality, 
providing  new  functionality  through  AERA.  AERA  will  provide  the  full  benefits 
of  the  AAS  program.  An  effort  to  develop  and  test  a  subset  of  initial  AERA 
services,  called  early  AERA,  will  be  undertaken  to  bring  some  AERA  benefits  to 
users  in  the  ISSS  timeframe. 
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Description  of  Problem:  Due  to  age  and  design  characteristics,  present  en 
route  and  terminal  automation  systems  are  limited  in  capacity  and  capability, 
and  have  a  high  maintenance  cost.  These  systems  must  be  replaced  with  a  new 
system  that  will  support  both  present  and  future  functions  in  a  common  system 
design  that  will  meet  the  longer  term  requirements  for  availability, 
expandability,  and  efficiency. 

The  AAS  cannot  be  Installed  in  the  ARTCCs  as  they  exist  today.  Space  in  the 
control  wing  basement  of  the  ARTCCs  must  be  refurbished  and  additional  power 
generators  must  be  procured  and  installed.  At  ARTCCs  that  were  not  expanded 
during  the  early  1980's  in  conjunction  with  Host  computer  programs,  additional 
or  new  space  must  be  constructed. 

Description  of  Solution:  Provide  $455,750,000  for  the  AAS  acquisition 
contract,  technical  support,  training,  field  support,  and  ARTCC  modernization 
efforts  in  FY  1994.  $424,650,000  is  requested  in  budget  item  number  1A02  to 
continue  full  scale  development  of  all  segments  of  the  AAS  program,  and 
$31,100,000  is  requested  in  budget  item  2A0e  to  prepare  the  ARTCCs  for 
installation  of  AAS  equipment. 

During  FY  1993,  the  ISSS  segment  of  the  program  underwent  an  intensive  review 
to  rebaseline  the  program  and  establish  credible  ISSS  schedules.  Major 
emphasis  was  placed  on  revising  the  FAA  approach  to  managing  the  AAS  program 
with  emphasis  on  ISSS.  During  the  year,  ISSS  requirements  issues  were 
resolved,  and  the  contract  was  modified  to  Include  those  requirements  that 
were  mission  critical  to  successful  operational  test  and  evaluation  at  the  FAA 
Technical  Center.  Software  development  continued  on  those  requirements  that 
were  necessary  to  accept  the  system  at  the  factory.  Work  continued  on 
preparing  the  1.15  million  lines  of  ISSS  software  for  a  full  configuration 
test  environment.  Requirements  for  the  test  bed  at  the  FAA  Technical  Center 
were  finalized,  and  the  laboratory  expansion  at  the  FAA  Technical  Center  that 
will  be  used  for  AAS  testing  was  completed. 

Also  during  FY  1993,  TAAS  software  development  continued.  Five  of  the  planned 
seven  software  builds  were  completed  and  passed  software  integration  testing. 
All  three  surveillance  thread  demonstrations  were  successfully  completed. 

Requirements  for  the  three  incremental  sizes  of  TCCC  have  been  identified  and 
the  process  of  modifying  the  AAS  contract  has  been  started.  During  FY  1993, 
most  TCCC  efforts  were  suspended  in  order  to  fully  support  the  PAMRI,  ISSS  and 
TAAS  request. 

Critical  design  review  was  completed  for  ACCC  host  replacement  software,  the 
first  software  package  (ACCC  package  1)  of  four  ACCC/AERA  software  packages 
that  will  be  developed.  Remaining  ACCC  and  AERA  development  efforts  were 
suspended  during  FY  1993. 

ARTCC  site  preparation  activities  continued  In  FY  1993.  Contracts  were 
awarded  at  5  sites  for  the  third  phase  of  the  effort  to  refurbish  ARTCCs  and 
prepare  them  for  AAS  equipment  installation.  In  addition,  construction  of 
facilities  to  house  new  power  generator  equipment  began  at  4  sites.  Funding 
also  provided  for  the  procurement  of  2  engine  generators,  5  uninterruptable 
power  system  modules  and  associated  switchgear  for  each  ARTCC  required  for 
ISSS  implementation. 

Funds  appropriated  in  FY  1993  for  these  activities  were  sufficient  to  support 
the  ISSS  schedule  that  was  modified  early  in  FY  1993.  Completion  of  these 
activities  are  on  the  critical  path  for  ISSS  and  TAAS  implementation. 
Construction  of  new  power  equipment  facilities  and  procurement  of  power 
equipment  must  be  accomplished  before  VSCS  is  installed. 

During  FY  1994,  a  contract  modification  will  be  completed  to  rebaseline  the 
ISSS  segment  of  the  program  and  freeze  requirements.  Development  of  all  of 
the  software  functionality  required  to  conduct  operational  test  and  evaluation 
at  the  FAA  Technical  Center  will  be  completed  and  delivered  to  FAATC.  There, 
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integration  will  begin  with  the  current  level  of  operational  ARTCC  software  on 
the  system  support  computer  complex  (SSCC)  that  will  be  used  as  the  ISSS  test 
bed  at  FAATC.  All  of  the  SSCC  hardware  to  be  used  for  ISSS  testing  will  be 
delivered,  installed  and  checked  out  during  FY  1994.  The  test  bed  will  be 
moved  to  the  new  laboratory  expansion  building.  Formal  acceptance  tests  will 
begin  at  FAATC  on  the  ISSS  system. 

TAAS  software  integration  will  continue  at  the  factory  as  coding  is  completed 
and  turned  over  to  the  contractor's  integration  test  organization. 

TCCC  requirements  changes  will  be  negotiated  In  to  the  AAS  contract  to  reflect 
three  sizes  (stages  I,  II,  and  III)  of  TCCC  systems  to  handle  different  levels 
of  air  traffic  volume  at  air  traffic  control  towers.  TCCC  will  be  designed  to 
be  incremental  in  that  the  basic  system  (TCCC  stage  III)  will  be  unchanged 
irrespective  of  the  amount  of  air  traffic  to  be  handled.  The  requirements  of 
increasing  volumes  of  traffic  will  be  met  by  incrementally  adding  to  the 
hardware  and  software  (TCCC  stages  I  and  II).  Critical  design  review  will  be 
conducted  on  TCCC  stage  III  during  FY  1994.  And  design  and  development  on 
TCCC  I  and  II  will  begin. 

ACCC  and  AERA  efforts  will  resume  in  FY  1994.  Requirements  for  initial  AERA 
services,  the  second  ACCC/AERA  software  package  (ACCC  package  2)  will  be 
frozen,  and  design  and  development  will  begin.  An  effort  to  develop  and  test 
a  subset  of  initial  AERA  services,  called  early  AERA,  will  be  undertaken  to 
bring  some  AERA  benefits  to  users  in  the  ISSS  timeframe. 

ARTCC  site  preparation  activities  will  continue  in  FY  1994.  Contracts  will  be 
awarded  at  2  sites  for  the  third  phase  of  the  effort  to  refurbish  ARTCCs  and 
prepare  them  for  AAS  equipment  installation.  Construction  of  facilities  to 
house  new  power  generator  equipment  will  begin  at  2  sites.  Funding  also 
provides  for  procurement  of  2  engine  generators,  5  uninterruptable  power 
system  modules  and  associated  switchgear  for  each  ARTCC  required  for  ISSS 
Implementation. 

Funding  requested  in  FY  1994  for  these  activities  will  support  the  ISSS 
schedule  that  was  modified  early  in  FY  1993.  Completion  of  these  activities 
is  on  the  critical  path  for  ISSS  and  TAAS  implementation.  In  addition, 
construction  of  new  power  equipment  facilities  and  procurement  of  power 
equipment  will  be  completed  as  required  before  VSCS  is  installed. 

Benefits:  The  new  system  will  provide  the  capacity  to  handle  civil  and 
military  air  traffic  growth  beyond  the  year  2000.  The  automated  en  route  air 
traffic  control  functions  that  are  delivered  as  part  of  this  program,  will 
improve  productivity  of  air  traffic  controllers,  allowing  them  the  ability  to 
safely  handle  the  growing  air  traffic. 

APPROPRIATION  SUMMARY 

Total 
Activitv  1     Actlvltv  2     Amount  IJOOO) 

Appropriated  (FY  1982-1992)  $1,932,521.4  S   0.0  $1,932,521.4 

FY  1993  Appropriated  302.000.0  55.800.0  357,800.0 

FY  1994  Request  424.650.0  31.100.0  455.750.0 

Future  Requirement         IZUm.Q  1-23S. 689.0  1.957.350.0 

Total  $3,380,832.4  $1,322,589.0  $4,703,421.4 
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COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 


Estimated  Cost 


$327,750.0 
22,500.0 
42,950.0 
24,320.0 

,  ,  ,         -  7.130.0 

Total  Various  $424,650.0 

2.  Procurement  and  Modernization  of 

ATC  Facilities  and  Equipment: 

ARTCC  Modernization  ---  31.100.O 

Total  Various  $31,100.0 

Total  Various  $455,750.0 


Activity 
T4SK5 

Location/ 

OyantUy 

1.  Engineering,  Development, 
Test  and  Evaluation: 

Prime  Contract 



AERA 

... 

Technical  Support 
Field  Support 
Training 

... 
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Budget  Item  No:  1A03         Fiscal  Year  1994         CIP:  61-22 

Program  Title:  Automatic  Dependent  Surveillance  (ADS) 

Amount:  $4,200,000  Location:  1 

Basis  for  Reouest:  The  FAA  has  been  delegated  under  an  international  civil 
aviation  organization  (ICAO)  agreement  to  provide  air  traffic  services  over 
several  million  square  miles  of  oceanic  airspace.  This  task  comes  with  the 
responsibility  to  provide  service  that  is  safe,  efficient,  and  adheres  to 
international  requirements  and  procedures.  Automation  will  replace  the 
current  technology  which  require  aircraft  to  manually  report  their  position  to 
ATC  via  noisy,  sometimes  unreliable,  high  frequency  voice  through  a  third 
party  (Aeronautical  Radio  Incorporated).  This  manual  system,  still  the 
primary  means  of  oceanic  surveillance  today,  requires  that  aircraft  be 
separated  by  very  large  distances  to  maintain  safety.  The  result  is  millions 
of  dollars  of  extra  costs  for  air  carriers  that  are  unable  to  fly  in  optimum 
airspace,  or  close  to  it,  because  another  aircraft  is  already  there.  ADS 
automates  the  manual  system  by  providing  automated  position  reports  and  data 
communication  through  satellite  communication  that  is  more  frequent  as  well  as 
more  reliable  than  the  manual  system. 

Description  of  Problem:  Current  oceanic  ATC  operations  are  conducted  manually 
due  to  the  of  lack  of  surveillance  and  direct  pilot-controller  communications. 
Progress  reports  and  controller  consnuni  cat  ions  are  presently  relayed  via  high 
frequency  (HF)  radio  links.  Handling  delay  and  the  unreliability  of  HF  radio 
limit  ATC  control  actions  which  result  in  airspace  inefficiency  and  the 
inability  to  approve  flight  plan  changes.  This  forces  aircraft  to  operate  on 
inefficient  routes  and  altitudes.  The  ADS  system  will  provide  automatic 
position  reporting  with  a  direct  communications  two-way  link  between  the 
aircraft  and  the  controller.  It  will  result  in  timely  position  reporting  and 
has  the  capability  to  increase  airspace  capacity,  while  improving  safety  and 
allowing  flexibility  in  flight  planning. 

Description  of  Solution:  Provide  $4,200,000  to  complete  the  implementation  of 
a  base  system  that  will  provide  a  limited  ADS  two-way  data  link  to  incorporate 
an  electronic  message  communications  capability  between  controllers  in  the  New 
York  and  Oakland  ARTCC's  and  cockpits.  This  will  significantly  improve  the 
ability  of  the  air  traffic  controller  to  interpret  and  respond  to  a  more 
dynamic  oceanic  air  traffic  control  situation. 

Benefits:  Providing  oceanic  controllers  with  direct  two-way  communications 
with  the  aircraft  will  facilitate  changing  flight  plans  while  airborne  which 
will  improve  aircraft  utilization,  and  increase  safety.  Other  benefits 
include  fuel  economy  and  flight  plan  validation.  The  ADS  system  will  detect 
aircraft  that  inadvertently  stray  from  assigned  routes.  With  near  real  time 
monitoring  of  the  aircraft's  position,  aircraft  deviation  and  the  unauthorized 
use  of  prohibited  airspace  can  be  significantly  reduced  or  eliminated. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $22,800.0 

FY  1993  Appropriated  2  5,000.0 

FY  1994  Request  1  4,200.0 

Future  Requirement  —               0^0 

Total  3  $32,OOo!o 
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^jllll^^  Location/  Estimated  Cost 

Completion  of  Implementation 
of  Limited  Two-Way  Data  Link 
Communications  i 

^  $4,200.0 
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Budget  Item  No:  1A04         Fiscal  Year  1994         CIP:  23-05;  63-05; 
and  2A09 

Program  Title:  Aeronautical  Data  Link  (ADD 

Amount:  1A04  $  1,700,000  Location:  Various 

2A09  $22,400,000 

Basis  for  Request:  There  are  many  safety  and  economic  benefits  can  be  gained 
by  improving  communications  between  aircraft  and  the  ground.  Increased  air 
traffic  and  the  quality  of  available  data  on  the  ground  have  strained  the 
capability  of  systems  that  rely  on  voice  communications.  This  program 
provides  the  infrastructure  to  interconnect  information  on  the  ground  with 
systems  to  transmit  the  data  to  the  aircraft  and  develops  the  necessary 
applications  and  protocols  to  utilize  the  link  effectively.  Programs  such  as 
the  advanced  automation  system  (AAS),  terminal  air  traffic  control  automation 
(TATCA)  and  airport  movement  area  safety  system  (AMASS)  require  the 
communications  functionality  provided  by  the  ADL  program  for  domestic  and 
oceanic  air  traffic  control  (ATC)  data  link  sc-rvices. 

Description  of  Problem:  There  is  no  system  currently  in  the  National  Airspace 
System  (NAS)  which  ties  together  the  data  link  capabilities  inherent  in 
satellite.  Mode  S,  and  VHF  air-ground  data  transmission  systems  with  the  NAS 
ground  data  sources.  There  is  also  no  NAS  element  in  place  to  support  the 
planned  international  data  communications  network  for  the  transfer  of 
aeronautical  information,  both  ground-ground  and  air-ground.  In  addition, 
data  link  services  need  to  be  defined,  developed,  and  implemented  to 
supplement  the  current  voice-based  air-ground  communications  system. 

Description  of  Solution:  The  essential  NAS  elements  of  the  ADL  program 
include  the  data  link  processor  (DLP)  and  the  tower  data  link  system  (TDLS). 
The  TDLS  is  in  operation  at  thirty  airports,  providing  the  Pre-Departure 
Clearance  (PDC)  service.  Phase  I  of  the  DLP  provides  pilots  with  six  weather 
services  which  are  terminal  forecasts,  surface  observations,  radar  summaries, 
pilot  reports,  wind  and  temperature  aloft  forecasts,  and  hazardous  weather. 
In  Phase  II  message  routing  capabilities  will  be  added  to  the  DLP  known  as  the 
aeronautical  telecommunications  network  (ATN).  The  ATN  provides  the  air- 
ground  data  link  communications  required  by  other  NAS  programs  such  as  AAS, 
TATCA,  et  al  for  ATC  data  link  communications.  The  Phase  II  DLP  will 
implement  new  services  such  as  wind  shear  advisories,  center  weather 
advisories,  notices  to  airmen,  automatic  terminal  information  services  (ATIS) 
and  delivery  of  predeparture  clearances  (PDC)  via  the  ATN. 

Under  Budget  Activity  1,  provide  $1,700,000  in  FY  1994  for  continued 
engineering  and  programmatic  support  for  activities  associated  with  Phase  II 
DLP  implementation.  This  sustaining  activity  facilitates  the  software 
enhancements  which  supports  the  implementation  of  the  ATN,  and  advanced  ATC 
data  link  applications. 

Under  Budget  Activity  2,  provide  $22,400,000  for  the  seventh  year  of  a 
multi-year  program  to  establish  a  data  link  capability  within  the  NAS.  Work 
to  be  funded  in  FY  1994  includes  (1)  continuation  of  the  Phase  II  DLP  software 
development  and  start  of  integration  testing  of  the  ATN  message  routing 
function  which  uses  satellite.  Mode  S,  and  VHF  data  links;  (2)  procure  an 
additional  30  TDLS  systems;  (3)  Phase  II  enhancement  to  the  TDLS  to  provide 
synthesized  voice  for  digital  ATIS;  (4)  preliminary  work  to  investigate  for 
potential  hardware  and  software  enhancements  to  the  HOST  Computer  Systems  to 
provide  an  interface  to  the  Phase  II  DLP;  as  well  as  continued  production 
software  development  of  terminal  and  en  route  ATC  data  link  applications  for 
radio  frequency  transfers,  changes  In  altitude  assignment,  predefined  menu 
text  messages  and  a  free  text  capability  for  emergency  communications. 

Benefits:  Data  link  services  will  enhance  safety  by  allowing  direct  pilot 
access  to  weather  and  ATC  information  and  by  reducing  communications  errors. 
Pilot  and  controller  workload  will  be  reduced.  FAA  incorporation  of  the  ATN 
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win  support  the  worldwide  use  of  common  data  link  avionics  and  support  the 
evolution  to  conmon  operational  procedures  across  terminal,  en  route,  and 
oceanic  airspace.  Programs  such  as  AAS,  TATCA  and  AMASS  will  have  the 
required  data  link  communications  infrastructure  for  domestic  and  oceanic  ATC 
data  link  services  without  causing  delays  In  the  Implementation  of  these 
programs. 

APPROPRIATION  SUMMARY 

Total 
Activity  1     Activity  2   Amount  (SOOOl 

Appropriated  (FY  1982-1992)  $    0.0  $50,241.0  $  50,241.0 

FY  1993  Appropriated            1,700.0  19,300.0  21,000.0 

FY  1994  Request                1,700.0  22,400.0  24,100.0 

Future  Requirement  ^  3/  ._  jj  137.900.0 

Total  $3,400.0  $91,941.0  $233,241.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T??K?  Quantity  ($000> 

1.  Engineering  and  Acquisition 

Support  --  $  1,700.0 

2.  Centrally  Procured 

Equipment  and  Services         ---  22.400.0 

Total  Various  $24,100.0 


a/  Future  year  development  and  procurement  requirements  have  not  yet  been 
defined. 
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Budget  Item  No:  1A05         Fiscal  Year  1994        CIP:  21-11 
and  2A14 

Program  Title:  Voice  Switching  and  Control  System  fVSCS^ 

Amount:  1A05    $61,500,000  Locations:  Various 

2A14   $171,000,000 

Basis  for  Request:  This  program  provides  for  the  completion  of  full  scale 
development  and  production  of  a  voice  switching  and  control  system  (VSCS)  that 
will  provide  an  integrated  air/ground  and  ground/ground  voice  communications 
system  that  will  meet  current  and  future  operational  requirements. 

Description  of  Problem:  The  introduction  of  higher  levels  of  automation  to 
meet  the  increasing  demands  for  service  exceeds  the  capabilities  of  the 
agency's  various  communications  facilities  and  systems.  The  Bell  300  voice 
switch  is  not  capable  of  the  automatic  reconfiguration  required  by  the 
advanced  automation  system,  is  not  expandable  to  meet  the  need  of  sector  suite 
common  consoles,  much  less  the  TRACON  consolidation,  and  is  very  old  with 
future  reliability  in  question.  The  current  system  must  be  replaced  with  a 
state-of-the-art  communication  system.  The  VSCS  position  equipment  will  be 
installed  in  the  existing  en  route  controller  workstations  to  allow  for  an 
orderly  transition  to  the  sector  suites  of  the  advanced  automation  system 
(AAS).  The  sector  suites  cannot  be  commissioned  until  the  VSCS  is  in  place 
and  operating. 

Description  of  Solution:  Provide  $232,500,000  for  the  VSCS  acquisition 
contract,  technical  support,  and  implementation  costs.  $61,500,000  is 
required  to  complete  development,  and  $171,000,000  is  required  for  full  scale 
production. 

During  FY  1993,  limited  production  decision  will  be  authorized,  operational 
test  and  evaluation  training  will  be  completed,  and  formal  operational  test 
and  evaluation  will  be  conducted  at  the  FAA  Technical  Center. 

Also  in  FY  1993,  site  surveys  will  be  conducted  at  7  sites,  and  procurement  of 
long  lead  materials  for  9  sites  and  system  orders  for  3  sites  will  be 
accomplished.  Test  platforms  at  the  contractor's  facility  will  be  installed 
to  allow  continuation  of  software  development  and  test  for  software  upgrades 
(PPI).  Site  preparation  activities  will  continue  at  ARTCC's. 

During  FY  1994,  software  upgrades  containing  essential  requirements  will  be 
integrated  at  the  FAATC  and  operational  tests  and  evaluations  will  be 
completed.  The  physical  and  functional  configuration  audits  for  the  system 
meeting  essential  requirements  will  be  completed.  Factory  acceptance  tests  of 
software  meeting  those  requirements  necessary  to  transition  to  ISSS  will  be 
started.  Software  development  will  begin  on  functionality  required  to  meet 
all  of  the  VSCS  requirements  for  the  ISSS  transition  timeframe. 

Also  during  FY  1994,  the  full  production  decision  will  be  made.  Site  surveys 
will  be  conducted  at  12  sites.  Production  systems  will  be  delivered  to  the 
first  4  sites.  Funding  provides  for  ordering  long  lead  material  for  10  sites 
and  ordering  production  systems  for  11  sites. 

At  the  first  operational  site,  Seattle,  site  installation  and  checkout,  and 
system  acceptance  tests  will  be  completed.  Contractor  Acceptance  Inspection 
will  be  conducted  on  the  hardware  and  software  required  for  the  M-1  (current 
en  route  ATC)  console. 

At  the  second  operational  site.  Salt  Lake  City,  site  installation  and  checkout 
and  system  acceptance  tests  will  be  completed  on  the  hardware  and  software 
required  for  the  M-1  consoles. 
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At  the  FAA  Academy,  installation  and  checkout  and  system  acceptance  tests  will 
be  completed.  Operational  training  on  the  system  installed  in  M-1  consoles 
will  begin. 

Benefits:  The  VSCS  will  be  based  on  a  design  concept  that  will  permit 
standardization  of  console  equipment,  switching  system  interfaces,  and  radio 
control  equipment.  It  will  provide  a  very  high  level  of  availability  in  the 
support  of  critical  ATC  functions.  The  design  will  facilitate  maintenance 
while  providing  efficient  utilization  of  transmission  resources. 

APPROPRIATION  SUMMARY 

Total 
AaiYitY  1      AcUvHY  2    Amount  (tOOOl 

Appropriated  (FY  1982-1992)  $468,170.0  $     0.0  $   468,170.0 

FY  1993  Appropriated  213,000.0  33,000.0  246,000.0 

FY  1994  Request  61,500.0  171,000.0  232,500.0 

Future  Requirement  0.0  460.300.0  460.300.0 

Total  $742,670.0  $664,300.0  $1,406,970.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 

Activity  Location/  Estimated  Cost 

T<I?K?  Quantity  fSOOOl 

Activity  1 

1.  Prime  Contract  ---  $  58,500.0 

2.  Technical  Support  ---  3.000.0 
Total                       Various               $61,500.0 

Activity  2 

1.  Prime  Contract  ---  $143,154.0 

2.  Technical  Support  ---  9,500.0 

3.  Field  Support  ---  13,346.0 

4.  Training  —  q.q 
Total  Various  $171,000.0 

Total  Program  $232,500.0 
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Budget  Item  No:   IBOl         Fiscal  Year  1994        CIP:  34-13;  24-13; 
and  2801  64-13 

Program  Title:  Airport  Surveillance  Radar  (ASRl 

IBOl  Locations:  Various 


Base 

Investment 
Total  Amount 


$        0 

3,000,000 
$3,000,000 


2B01  $44,300,000 

Basis  for  Request:  To  meet  air  traffic  control  requirements,  the  FAA  provides 
airport  surveillance  radar  services  at  qualified  airports.  The  airport 
surveillance  radar  provides  the  means  for  determining  the  position  of  aircraft 
approaching,  departing,  or  passing  through  airport  terminal  areas. 

Description  of  Problem:  Under  Budget  Activity  1:  (a)  after  completion  of  the 
ASR-9  program,  many  terminal  areas  will  have  ASR-7/8  radars,  which  must  be 
modified  in  order  to  provide  digitized  radar  data,  or  be  replaced  by  a  radar 
system  functionally  equivalent  to  the  ASR-9  radar  system,  and  (b)  the 
hazardous  weather  detection  capability  of  the  ASR-9  must  be  enhanced  to 
provide  wind  shear  warnings  at  airports  not  planned  to  receive  terminal 
doppler  weather  radar. 

Under  Budget  Activity  2:   (a)  ASR-9  projects  partially  funded  in  previous 
years  need  to  be  completed,  (b)  the  ASR-7/8  leapfrog  program  has  experienced 
cost  growth,  and  (c)  the  ASR-9  transmitter  has  reliability  problems  which  must 
be  resolved. 

Description  of  Solution:  Under  Budget  Activity  1:   (a)  provide  $2,000,000  to 
continue  engineering  and  programmatic  support  for  the  solicitation  of  the 
terminal  radar  digitizing  program  for  the  replacement  or  modification  of 
analog  terminal  surveillance  radar  systems;  (b)  provide  $1,000,000  to  continue 
development  of  radar  modifications,  data  processing  computers,  and  processing 
algorithms  that  enable  an  ASR-9  to  detect  low-altitude  windshear. 

Under  Budget  Activity  2:  (a)  provide  $18,300,000  to  complete  the  ASR-9 
installation  at  Grand  Junction,  CO  and  Portland,  ME;  (b)  provide  $10,000,000 
to  continue  the  establishment  of  the  ASR  second  sensor  at  Atlanta,  GA;  (c) 
provide  $7,000,000  for  the  ASR  7/8  leapfrog  program  because  of  cost  growth 
resulting  from  schedule  delays  in  ASR-9  implementation;  (c)  provide  $3,000,000 
to  continue  modification  of  the  ASR-9  transmitter  to  resolve  reliability 
problems,  $4,000,000  for  the  standardization  of  the  Tampa/Sarasota  terminal 
radar  facility  and  $2,000,000  for  continued  engineering  and  programmatic 
support. 

Benefits:  Terminal  radar  reduces  delays  and  improves  safety  at  congested 
airports.  During  instrument  meteorological  conditions,  the  radar  provides 
controllers  information  that  permits  closer  aircraft  operations  and  greater 
traffic  volume.  Establishing  new  radars,  as  well  as  Improving  existing 
radars,  ensures  the  continuation  of  maximum  service  capabilities  during  poor 
visibility,  nighttime,  and  adverse  local  weather  conditions. 
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APPROPRIATION  SUMMARY 

Ifltal 
Activity  I     Activity  2    Amount  (SOOO 

Appropriated  (FY  1982-1992)     $4,000.0  $750,846.3  $754,846.3 

FY  1993  Appropriated           4,000.0       19,900.0  23,900.0 

FY  1994  Request               3,000.0       44,300.0  47,300.0 

Future  Requirement  ^  j/  j_  Jj/   ._ 

Total  $11,000.0  $815,046.3  $826,046.3 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Ta?K?  Quantity  t$0001 

Budget  Activity  1: 
Terminal  Surveillance  ---  $  2,000.0 

Radar  Digitizing 
ASR-9  Mod  for  Windshear  ---  1,000.0 

Detection 

Budget  Activity  2: 

ASR  Establishment  ---  44.300.0 

Total  Various  $47,300.0 


1/  Future  year  development  requirements  have  not  yet  been  defined. 

b/  An  additional  $25,500,000  Mill  be  required  In  future  years  to  complete 
the  ASR-9  systems  at  Atlanta.  GA;  Dallas/Fort  Worth,  TX;  and  Scott  AFB,  IL. 
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Budget  Item  No:  1B02         Fiscal  Year  1994         CIP:  62-21 

Program  Title:  Runway  Status  Light  System 

Amount:  $2,000,000  Location:  1 

Basis  for  Request:   Increases  in  runway  incursion  accidents  such  as  in  Detroit 
and  Los  Angeles  which  took  43  lives  reinforce  the  requirement  for  automated 
monitoring  and  pilot  alerts  to  prevent  runway  incursions.  Boston's  Logan 
International  Airport  consistently  leads  the  nation  in  runway  incursions 
caused  by  pilots  entering  the  runway  when  it  is  unsafe. 

Description  of  Problem:  Runway  incursions  and  surface  errors  continue  to 
occur  at  congested  airports,  nowhere  more  so  than  Boston.  Without  some 
reduction  in  runway  incursion  events,  operational  changes  will  be  needed  which 
affect  airport  efficiency.  Although  ASDE-3  itself  will  improve  safety,  the 
controller  must  continuously  monitor  the  radar  to  prevent  runway  incursions. 
There  is  no  similar  warning  to  pilots  when  the  runway  is  "hot",  meaning  that 
another  aircraft  is  on  approach  close  to  landing,  on  landing  rollout,  or 
taking  off. 

Description  of  Solution:  Runway  status  lights  provide  safety  benefits  through 
alerting  the  pilot  to  unsafe  conditions  using  airfield  lighting.  The  runway 
status  lights  use  the  ASDE-3  as  the  surveillance  sensor.  Safety  algorithms 
within  the  runway  status  light  system  provide  a  timely  visual  alert  when  the 
runway  is  in  use.  FY  1994  funding  request  of  $2,000,000  is  for  installation 
of  the  lights  trenching,  cabling,  and  software  upgrades  to  each  taxiway/ 
runway  intersection  at  Boston  which  will  be  placed  in  operation. 

Benefits:  Improve  safety  of  aircraft  operations  on  the  ground  by  warning  of 
potential  runway  incursions.  This  lighting  system  will  provide  the  pilot  more 
control  over  surface  safety. 

APPROPRIATION  SUMMARY 

Location  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $    0.0 

FY  1993  Appropriated  ---                      0.0 

FY  1994  Request  1                  2,000.0 

Future  Requirement  —  ^  j/ 

Total  1  $2,000.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

1.  Cabling,  Installation  of 

Lights  ---  $1,600.0 

2.  Automation  Equipment  —  400.O 
Total                             1                 $2,000.0 


i/  Future  requirements  will  be  defined. 
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Budget  Item  No:  1803         Fiscal  Year  1994         CIP:  62-20 

Program  Title:  Terminal  ATC  Automation  fTATCA) 

Amount:  $8,650,000  Location:  Various 

B4?1?  fpr  Regtig?t:  The  principal  capacity  constraint  today  is  the  arrival 
traffic  management  process  whereby  aircraft  approaching  from  up  to  eight 
different  directions  are  sequenced,  merged,  and  spaced  for  landing.  The  TATCA 
Program  will  enhance  en  route  and  terminal  efficiency  through  airspace  and 
runway  utilization  by  providing  fuel  efficient  and  conflict  free  controller 
advisories. 

Description  of  Problem:  The  aircraft  traffic  management  process  is 
accomplished  among  various  teams  of  controllers  in  en  route  centers,  approach 
control  facilities,  and  towers.  Inefficiencies  in  the  process  result  in  idle 
time  on  the  runways  that  prevent  utilization  of  their  full  capacity.  The 
consequence  is  air  traffic  delays  which  increase  aircraft  operating  costs  and 
inconvenience  passengers. 

Description  of  Solution:  The  Traffic  Management  Advisor  (TMA)  and  the  Final 
Approach  Spacing  Tool  (FAST)  are  TATCA  products  being  developed  to  help 
alleviate  terminal  traffic  congestion  and  reduce  delays.  This  is  the  first 
year  of  a  multiyear  program  to  equip  selected  major  TRACON  facilities  and 
ARTCCs  with  TATCA  equipment.  Provide  $8,650,000  in  FY  1994  to  begin  limited 
deployment  of  the  TMA  in  selected  Centers. 

This  request  would  procure  both  the  hardware  and  software,  documentation, 
training,  maintenance,  and  installation  of  Traffic  Management  Advisor  (TMA) 
for  10  of  20  ARTCCs.  TMA  units  will  be  configured  to  accommodate  the  runway 
configurations,  procedures,  and  software  configurations  unique  to  each 
specific  site. 

Bsnfifili:  TATCA  will  increase  capacity  without  negatively  impacting  safety 
through  more  efficient  use  of  airspace  and  runways  by  Increasing  throughput 
under  instrument  meteorological  conditions  (IMC).  Scheduling  reliability  will 
be  improved  and  will  better  acconmodate  user-preferred  flight  paths,  thereby 
Improving  fuel  efficiency.  While  benefits  vary  from  airport  to  airport, 
initial  analyses  indicate  that  TATCA  could  provide  arrival  traffic  flow 
increases  ranging  from  15  to  40  percent  during  instrument  flight  conditions 
depending  upon  the  runway  configuration.  These  improvements  at  major  airports 
could  represent  substantial  cost  savings  to  aircraft  operators  annually. 

APPROPRIATION  SUMMARY 

IfiCIllAO  Amount  flOOOl 

Appropriated  (FY  1982-1992)  --  $     0  0 

FY  1993  Appropriated  .-  0  0 

FY  1994  Request  10  8,6500 

Future  RequlreMnt  )^rlim  126.350.0 

'"*'  Various  $135,000.0 

COST  ESTIMATE  OF  WORK  TO  RF  FUNDED  THIS  YFAP 

*ct1v1ty  Location/  Estimated  Cost 

'"K8  Ouantitv  <$0001 

TMA: 

1.  Hardware/Software  Procurement     ---  $7  OOO  0 

2.  Training                     ...  'soOq 

3   Installation  jfi  $l.l?Q.p 

Total                           10  $8,650.0 
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Budget  Item  No:  IDOl         Fiscal  Year  1994         CIP:  24-07 

Program  Title:  Microwave  Landing  System  (MLS) 

Amount:  $46,218,000  Location:  Various 

Basis  for  Request:  The  United  States  and  the  International  Civil  Aviation 
Organization  (ICAO)  have  adopted  the  Microwave  Landing  System  (MLS)  as  the 
standard  precision  landing  system  to  replace  the  current  Instrument  Landing 
System  (ILS). 

Description  of  Problem:  The  current  precision  landing  system  provided  in  the 
National  Airspace  System  (NAS)  is  the  ILS.  The  ILS  has  been  a  reliable  system 
for  more  than  40  years,  but  it  is  not  capable  of  meeting  many  current  and 
future  aviation  needs.  The  MLS  is  a  replacement  for  ILS  that  will  meet 
evolving  aviation  user  needs  and  address  specific  operational  and  technical 
issues.  The  ICAO  identified  38  operational  requirements  for  precision  landing 
systems.  While  MLS  is  able  to  satisfy  all  38  requirements,  ILS  can  fully 
satisfy  only  12  requirements  and  partially  meet  only  11  more. 

It  is  widely  acknowledged  that  MLS  is  technically  superior  to  ILS.  To  show 
that  it  was  economically  advantageous,  Congress  directed  the  FAA  to  complete 
an  evaluation/demonstration  of  MLS  benefits  before  proceeding  with  a  full 
production  CAT  II/III  MLS  contract.  A  final  report  on  the  MLS 
Evaluation/Demonstration  Program  was  submitted  to  Congress  in  April  1992. 

Description  of  Solution:  To  realize  the  described  benefits  as  quickly  as 
possible,  the  FAA  began  contract  procedures  in  1990  for  the  development  of  a 
First  Article  CAT  II/III  MLS  ground  system.  Incremental  funding  of 
$46,218,000  is  requested  in  FY  1994  to  continue  the  design,  development  and 
demonstration  efforts  of  the  MLS  program.  The  amount  of  $29,290,000  is  needed 
for  the  continuation  of  the  contracts  for  the  dual  source  design,  development, 
fabrication,  test,  and  evaluation  of  the  CAT  II/III  First  Article  Test 
Systems.  The  amount  of  $4,342,000  is  needed  for  CAT  II/III  development 
support  contracts,  for  monitoring  the  efforts  of  the  two  development 
contractors.  The  amount  of  $3,019,000  is  needed  for  the  continuation  of  CAT  I 
MLS  installations,  spares,  training  and  demonstration  efforts.  The  amount  of 
$9,567,000  is  needed  to  provide  hardware  and  software  engineering  support  for 
continued  MLS/GPS  receiver  development  and  prototype/production;  certification 
of  MLS  avionics;  continued  development  of  MLS  Terminal  Instrument  Procedures 
(TERPS);  and  program  office  and  ICAO  support. 

The  requested  funding  is  necessary  to  enable  the  U.S.  to  meet  its 
international  commitment  and  to  realize  the  operational  and  economic  benefits 
available  from  MLS. 

MLS  provides  precision  guidance  to  satisfy  the  full  range  of  operational 
requirements,  both  civil  and  military,  to  all  types  of  aircraft  in  all 
categories  of  landings.  MLS,  as  compared  to  ILS,  provides:  more  available 
channels  for  precision  approaches;  expanded  operational  flexibility;  more 
accurate  signal -in-space;  and  reduced  susceptibility  to  a  wide  range  of  siting 
problems.  These  benefits  will  increase  NAS  capacity,  eliminate  existing 
problems  with  the  current  precision  approach  system,  and  improve  safety. 
Delaying  funding  will  delay  MLS  benefits  until  well  beyond  the  year  2000  and 
would  prevent  the  meeting  of  international  conmitments. 

Benefits:  Results  from  the  MLS  Evaluation/Demonstration  Program  indicated  the 
following  benefits  can  be  achieved  by  Implementing  MLS: 

0  Relief  from  ILS  frequency  congestion  and  FM  interference.  Results 
from  an  MIT  study  confirm  that  ILS  has  reached  the  limits  of  Its 
expansion  capability  in  ten  major  metropolitan  areas,  due  to 
congestion  and  FM  radio  frequency  interference  on  the  ILS  frequency 
band.  In  the  ten  major  areas,  less  than  50  percent  of  the  required 
precision  approaches  for  year  2000  could  be  satisfied  by  ILS.  The  MLS 
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will  satisfy  a11  of  the  requirements,  as  its  frequency  band  offers 
more  channels  than  ILS  and  is  not  located  adjacent  to  the  FM  band. 

0  Delay  reduction.  Simulations  of  the  New  York,  Chicago,  and  San 
Francisco  terminal  areas  conducted  at  NASA/Ames  indicate  that  a 
significant  reduction  in  airline  delay  can  be  achieved  in  areas  with 
multiple  airports,  through  the  use  of  advanced  terminal  procedures 
made  possible  by  MLS  (e.g.  curved  approaches).  Airline  savings  are 
expected  to  be  $200-$300  million  per  year. 

0  Additional  runwavs  instrumented  for  precision  aooroach.  The  ILS 
cannot  be  sited  at  some  runways  due  to  terrain  considerations, 
frequency  congestion  problems,  or  other  limitations.  A  detailed 
technical  analysis  by  air  traffic  control  experts  shows  the  capability 
of  MLS  to  solve  many  of  these  siting  problems.  As  a  result,  CAT  I 
NLS's  have  been  installed  at  2  sites  not  possible  for  ILS:  runways  at 
Chicago  (Midway)  and  New  York  (JFK);  and  are  scheduled  for 
installation  at  26  additional  sites  which  include  Andrews  Air  Force 
Base;  Seattle  (SEATAC)  and  Pullman-Moscow,  UA;  Anchorage,  Unalaska 
(Dutch  Harbor),  Dillingham,  and  Unalakleet,  Alaska;  and  Steamboat 
Springs,  CO. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  —  $255,200.0 

FY  1993  Appropriated  —  45,000.0 

FY  1994  Request  ---  46,218.0 

Future  Requirement  ---  390.200.0  a/ 

Total  Various  $736,618.0  a/ 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Locations/  Estimated  Cost 

Tasks  Ouantitv  ($0001 

Procure  for  Testing  Cat  II/III 
Microwave  Landing  Systems       Various  $46,218.0 


iJ   Future  funding  for  the  Precision  Landing  Systems  programs  are  under  review 
and  may  be  revised. 
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Budget  Item  No:  lEOl         Fiscal  Year  1994         CIP:  56-55 

Program  Title:  Independent  Operational  Test  and  Evaluation  (lOT&E)  Support 

Amount:  $4,250,000  Location:  Various 

Basis  for  Request:  Operational  test  and  evaluation  is  a  requirement  for  all 
new  system  acquisitions  or  equipment  to  ensure  all  operational  requirements 
are  satisfied.  Independent  oversight  of  this  function  ensures  adequate 
planning,  tests  designed  to  cover  and  measure  all  operational  features,  and 
results  objectively  reviewed  and  carefully  considered. 

Description  of  Problem:  Prior  to  a  production  commitment,  a  developed  system 
must  be  installed  at  a  realistic  test  bed  to  demonstrate  its  technical  and 
operational  performance,  including  its  interface  with  other  system  elements. 
DOT  Order  4200. 14C,  Hajor  Systems  Acquisition  Review  and  Approval,  as 
implemented  by  FAA  Order  1810.2,  requires  an  independent  assessment.  Because 
additional  independent  testing  is  redundant,  costly,  and  could  cause  extensive 
delays  to  system  implementation,  the  concept  of  lOT&E  oversight  was  developed. 
lOT&E  oversight  has  been  extended  to  include  production  commitment  for  other 
programs  where  an  abbreviated  acquisition  process  is  being  undertaken.  If 
oversight  is  not  performed,  system  effectiveness  may  be  compromised  and  delay 
Capital  Investment  Plan  objectives. 

Description  of  Solution:  Provide  $4,250,000  to  fund  various  contracts  with 
private  testing  and  evaluation  firms.  For  each  major  system  acquisition,  the 
lOT&E  testing  will  assess  compliance  with  the  system  requirements  statement. 
Issues  will  be  examined  carefully  and  identified  in  an  operational  baseline. 
The  extent  to  which  automation  increases  safety  and  effectiveness  depends  on 
how  well  all  of  these  considerations  are  integrated  in  the  system.  From  the 
results  of  the  lOT&E,  the  operational  readiness  of  the  system  will  be  assessed 
and  reported. 

Benefits:  The  lOT&E  function  will  ensure  that  operational  requirements  are 
met,  ensure  that  systems  are  ready  for  implementation,  and  minimize  errors  in 
field  testing. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $10,757.0 

FY  1993  Appropriated  ---  5,900.0 

FY  1994  Request  ---  4,250.0 

Future  Requirement  ---               ^  ^ 

Total  Various  $20,907.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

TasK?  Quantity  ($000) 

Analysis  of  Major  Systems        Various  $4,250.0 


a/  •"nntinuing  requirement  to  provide  Independent  Operational  Test  and 
Evaluation  Support  to  services  at  approximately  $6,000,000  to  $8,000,000  per 
year. 
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Budget  Item  No:  1E02         Fiscal  Year  1994         CIP:  56-19 

Program  Title:  FAA  Technical  Center  Facility  -  Technical  Building  Leaso 

Amount:  $5,290,000  Location:  1 

Basis  for  Request:  The  objective  of  the  FAA  Technical  Center  Improvement 
Program  is  to  modernize  and  consolidate  facilities  and  buildings,  to  reduce 
costs,  and  to  Increase  operating  efficiency.  The  improvement  program  will 
provide  modern  facilities  to  conduct  the  expanded  test  and  evaluation 
functions  assigned  to  the  Technical  Center  which  are  needed  to  accomplish  the 
Capital  Investment  Plan. 

Description  of  Problem:  In  a  formal  agreement  between  the  Federal  Aviation 
Administration  and  the  Atlantic  County  Improvement  Authority,  a  20-year 
lease/purchase  agreement  was  entered  into  for  building  the  Center's  new 
Technical  Building.  The  building  was  completed  in  1980  and  the  annual  cost  of 
the  lease  Is  $5,290,000. 

Description  of  Solution:  Provide  $5,290,000  for  the  Technical  Building  lease 
for  FY  1994. 

Benefits:  The  Technical  Building  replaced  36  obsolete  and  widely  dispersed 
World  War  II  vintage  temporary  buildings.  The  new  Technical  Building  provides 
improved  efficiency,  lower  operating  costs,  and  expanded  facilities  to  meet 
future  research  requirements. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  I982-I992)  --               $61,082.0 

FY  1993  Appropriated  ---                  5  290  0 

FY  1994  Request  ---                 5!29o!o 

Future  Requirements  ---               ^  ^ 

f°'»l  1  b/             $71,662.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDFD  THIS  YEAR 

Activity  Location/  Estimated  Cost 

ia?K?  Quantity  ($000 

Lease  Payment  1  $5,290.0 


a/  Lease  agreement  provides  for  20  year  lease  1982-2001. 

b/  All  work/services  to  be  performed  at  Federal  Aviation  Administration 
Technical  Center  (ACT). 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  1E03         Fiscal  Year  1994         CIP:  56-19 

Program  Title:  Utility  Plant  Modifications 

Amount:  $1,660,000  Location:  1 

Basis  for  Request:  The  FAA  owns  and  operates  the  Test  and  Evaluation 
facilities,  Research  and  Development  (R&D)  facilities,  administrative  and 
storage  facilities,  as  well  as  numerous  project  test  sites.  To  support  these 
facilities  and  test  sites,  the  Center  must  keep  in  operating  order  the  Central 
Utilities  Plant,  electrical  systems  and  the  building  infrastructure. 

Description  of  Problem:  The  Technical  Building's  fire  protection  system  is 
outdated  and  requires  refurbishment.  Additional  electric  circuitry  is 
required  in  the  Technical  Building  to  support  the  Influx  of  ADP  equipment. 
Portions  of  the  primary  electrical  distribution  system  are  in  poor  condition 
and  beyond  their  useful  lives.  Portions  of  the  electrical,  mechanical  and 
architectural  systems  in  Building  270  require  major  upgrade. 

Description  of  Solution:  Provide  $1,660,000  to  modernize  the  Technical 
Building's  fire  protection  system,  upgrade  existing  electrical  service, 
provide  additional  secondary  electrical  circuits,  and  rehabilitate  portions  of 

Building  270. 

Benefits:  The  modifications  will  ensure  the  controlled  reliable  operation  of 
the  Technical  Center  by  replacing  aged  mechanical  and  electrical  equipment 
before  serious  problems  occur.  The  work  will  also  update  certain  facility 
support  systems. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---                $  7,000.0 

FY  1993  Appropriated  ---                 1,450.0 

FY  1994  Request  ---                 1,660.0 

Future  Requirement  —               ._  jj 

Total  1  b/             $10,110.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

1.  Upgrade  Existing  Electrical 

Service  ---  $  450.0 

2.  Essential  Electrical,  Mechanical 

and  Architectural  Improvements 

-  Building  270  ---  420.0 

3.  Fire  Protection  System 

Modernization  -  Technical 

Building  ---  450.0 

4.  Additional  Electric  Circuits 

-  Technical  Building  ---  340.0 

Total  Various  $l,66o!o 


1/  Continuing  requirement  to  be  validated  on  a  year-to-year  basis. 

b/  All  work/services  to  be  performed  at  Federal  Aviation  Administration 
Technical  Center  (ACT). 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND> 

Budget  Item  No:  1E04        Fiscal  Year  1994         CIP:  56-17 

Program  Title:  NAS  Hodernization  of  System  Support  Laboratory 

Amount:  $3,500,000  Location:  1 

Pj?i?  for  Requgyt:  To  establish  laboratory  environments  required  to  support 
the  testing,  integration,  and  implementation  activities  associated  with 
Capital  Investment  Plan  (CIP)  deliverables  scheduled  for  the  FAA  Technical 
Center. 

Description  of  Problem:  The  CIP  identifies  delivery  of  various  computer 
systems  and  common  console  displays  as  part  of  the  NAS  Modernization  Program. 
Accommodations  for  these  systems  require  extensive  modification  to  existing 
laboratory  environment  space,  fiber  optic  cabling,  as  well  as  expansion  of  the 
current  System  Support  Laboratory. 

Description  of  Solution:  To  accommodate  new  systems  and  equipment,  the 
Technical  Center  must  redesign  and  reconstruct  the  laboratory  environment.  A 
Technical  Center  Transition  Plan  identifies  in  detail  the  multitude  of  site 
preparation  activities  currently  planned  for  the  year  1994.  The  new  systems 
expected  to  be  implemented,  integrated,  and  interfaced  into  the  System  Support 
Laboratory  beginning  in  the  1994  timeframe  include: 

En  Route  Mode-S 

Direct  Access  Radar  Channel  (DARC)  #2 
Display  Channel  Complex  Rehost  (DCCR) 
Automated  Radar  Terminal  System  (ARTS)  III  A 

Accommodations  for  these  systems  require  extensive  modification  to  existing 
laboratory  environment  space.  In  addition,  AAS  equipment  will  have  been  moved 
into  the  new  Laboratory  Expansion  Building  by  this  timeframe.  The  areas 
vacated  in  the  existing  laboratory  will  have  to  be  refurbished  in  order  to 
accommodate  the  relocation  of  existing  and  future  systems.  The  accomplishment 
of  the  NAS  Laboratory  modernization  will  ensure  that  CIP  systems  and  equipment 
can  be  successfully  implemented,  tested,  and  integrated  into  the  NAS. 

Bsntfili:  The  establishment  of  the  latest  state-of-the-art  laboratory 
environment  to  support  the  implementation,  testing,  and  integration  of  new  NAS 
systems  prior  to  their  delivery  to  the  various  FAA  field  sites. 

APPROPRIATION  SUmARY 

Locations  Amount  (tOOO) 

Appropriated  (FY  1982-1992)  ---  $18,053.1 

FY  1993  Appropriated  ---  0  0 

FY  1994  Request  1  3,50o!o 

Future  Requirements  ---               ^  j/ 

Total  1  $21,553.1 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 

Activity  Location/  Estimated  Cost 

Ta?l^?  Quantity  fiOOOl 

Reconfigure/Relocate  System 
Support  Lab  and  Interface  New 
Systems  Into  Laboratory 
Environment  1  $3,500.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDi 

Budget  Item  No:  1E05         Fiscal  Year  1994         CIP:  56-17 

Program  Title:  Technical  Center  Facilities 

Amount:  $9,000,000  Location:  1 

Basis  for  Request:  To  provide  for  hardware  and  software  naintenance  and 
operations  costs;  software  licensing  fees;  and  other  costs  associated  with 
operating  the  Technical  Center's  aulti-user  facilities  which  are  engaged  in 
the  support  of  F&E  projects. 

Description  of  Problem:  The  Technical  Center  operates  a  large  laboratory 
complex  where  development  and  operational  test  and  evaluation  (OT&E) 
activities  are  conducted  supporting  Capital  Investment  Plan  (CIP)  programs. 
These  laboratories  provide  around  the  clock  support  of  operations  for  all  en 
route  and  terminal  air  traffic  control  (ATC)  facilities  throughout  the  nation. 
Within  this  complex  resides  the  air  traffic  control  simulation  facilities 
where  dynamic  simulations  are  conducted  in  support  of  CIP  programs.  These 
facilities  are  maintained  and  supported  in  order  to  meet  mandated  objectives 
associated  with  the  CIP,  and  the  day-to-day  operation  of  the  ATC  system.  The 
costs  for  operating  and  aaintaining  the  laboratory  are  assessed  across  the 
R,E&D,  Operations,  and  F&E  appropriations  based  on  project  utilization  of 
these  shared  facilities. 

Without  funding,  the  Technical  Center  will  be  unable  to  support  the 
development  and  implementation  of  various  elements  of  the  CIP.  These 
facilities  are  instrumental  in  the  implementation  of  the  majority  of  the  CIP 
projects  with  special  emphasis  on  the  advanced  automation  system  (AAS)  which 
requires  extensive  operational  tests  and  evaluation  (OT&E).  The  Technical 
Center  has  been  tasked  with  the  OT&E  of  all  segments  of  the  AAS  including  the 
initial  sector  suites  systems  (ISSS)  and  Its  supporting  equipment  such  as  the 
voice  switching  and  control  system  (VSCS).  These  facilities  also  support 
hardware  and  software  development  programs  and  ATC  simulation  scenario 
development  which  are  essential  elements  in  the  ISSS  implementation  process. 

Description  of  Solution:  Provide  $9,000,000  for  the  level  of  support  required 
to  finance  the  F&E  project  utilization  share.  This  will  ensure  that  the 
laboratory  complex  is  adequately  maintained  and  funded. 

Benefits:  This  support  is  necessary  to  the  successful  development  and 
implementation  of  various  eleoents  of  the  CIP.  In  addition,  the  ATC  field 
facilities  support  mission  will  continue  throughout  the  transition  from 
today's  system  to  the  full  implementation  of  AAS. 

APPROPRIATION  SUWARY 

LPC>t1gn?  Amount  ttOOOl 

Appropriated  (FY  1982-1992)  ---  $  7,700.0 

FY  1993  Appropriated  —                 9,000.0 

FY  1994  Request  1                 9,000.0 

Future  Requirement  ---  ^  j/ 

Total  1               $25,700.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T??'^^  Quantity  ($0001 

Laboratory  Operations 
and  Maintenance  1  $9,000.0 


a/  The  project  is  ongoing,  funding  requirements  determined  annually. 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:   1E06         Fiscal  Year  1994         CIP:  56-18 

Program  Title:  Technical  Center  Research  and  Development  Laboratory  - 
Establish 

Amount:  $3,500,000  Location:  1 

Basis  for  Request:  The  new  technologies  scheduled  to  support  the  National 
Airspace  System  (NAS)  involve  advanced  air  traffic  control  concepts, 
procedures,  and  new  maintenance  techniques  and  technologies,  which  cannot  be 
adequately  designed,  developed,  and/or  evaluated  without  a  current  state-of- 
the-art  laboratory  facility. 

Description  of  Problem:  The  development  and  investigation  of  new  concepts  of 
air  traffic  control  and  airways  facility  maintenance  require  a  flexible, 
current,  state-of-the  art  simulation/prototyping  laboratory.  The  existing 
laboratory  facilities  were  inherently  difficult  to  reconfigure,  hard  to 
reprogram  and  did  not  possess  the  capacity  to  study  the  validity,  operational 
effectiveness,  and  impact  of  advanced  technologies  on  the  controller/ 
maintenance  technician. 

Description  of  Solution:  The  requested  $3,500,000  will  be  used  for  the 
procurement  and  installation  of  hardware  and  software  necessary  to  support  the 
Human  Factors  Research  Laboratory.  These  funds  will  also  support  the 
integration  of  the  laboratory  with  other  laboratories  and  facilities. 

Benefits:  The  Human  Factors  Research  Laboratory  will  be  an  easily 
reconfigurable  facility  with  rapid  prototyping  capability,  and  be  fully 
integrated  with  the  existing  simulation  laboratories.   Its  primary  focus  will 
be  the  measurement  of  human  performance  and  support  research  per  "The  National 
Plan  for  Aviation  Human  Factors"  in  areas  such  as  the  flightdeck,  air  traffic 
control,  flightdeck/ATC  integration,  and  airways  facilities  maintenance. 

APPROPRIATION  SUMMARY 

.  Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---                 $5,905.2 

FY  1993  Appropriated  ---                     0.0 

FY  1994  Request  ---                  3,500.0 

Future  Requirement  ---                ._   a/ 

Total  1  b/               $9,405.2 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

Facility  Development  1  $3,500.0 


a/  Future  requirements  will  be  validated  on  a  year-to-year  basis. 

b/  All  work/services  to  be  performed  at  the  FAA  Technical  Center  (ATC), 
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PRESIDENT'S  BUDCFT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDI 

Budget  Item  No:  1E07  Fiscal  Year  1994       CIP:  56-30 

Program  Title:  CAMI  Infrastructure  -  Modernization 

Amount:  SI, 400, 000  Location:  1 

Basis  for  Request:  Current  Infrastructure  components  of  the  Civil  Aeromedical 
Institute  (CAMI)  have  become  dangerous,  obsolete,  or  unusable  Jeopardizing 
CAMI's  ability  to  aeet  its  mission. 

Description  of  Problem:  Because  of  old,  dangerous,  or  unusable  equipment  CAMI 
is  unable  to  meet  its  mission  of  performing  testing  and  development  work  to 
evaluate  human  function  and  life  protective  equipment  in  the  civil  aviation 
environment.  Three  facilities  within  CAMI,  the  hypobaric  chamber,  the 
Aircraft  Cabin  Evacuation  Facility  (ACEF),  and  the  highbay  crashMorthiness 
facility,  are  in  need  of  renovation  or  replacement  in  order  to  restore  the 
testing  capabilities  needed  to  support  programs  within  Aviation  Medicine, 
Aircraft  Certification,  Flight  Standards,  Rulemaking,  and  Accident 
Investigation. 

For  FY  1994  a  currently  non-functional  hypobaric  chamber  is  scheduled  for 
replacement.  The  current  chamber,  when  it  was  functional,  used  a  possibly 
carcinogenic  substance  (methylene  chloride),  and  was  very  difficult  to 
control.  The  hypobaric  chamber  must  also  comply  with  Department  of 
Transportation  regulations  adopted  in  August  1991  concerning  protection  of 
human  test  subjects. 

Description  of  Solution:  Provide  first  year  funding  of  $1,400,000  for  the 
modernization  of  the  CAMI  infrastructure.  These  funds  will  be  used  to 
dismantle  old  structures  in  the  CAMI  highbay  and  then  continue  the  replacement 
of  the  current  non-functional  hypobaric  chamber. 

Benefits:  Replacement  of  the  non-functional  hypobaric  chamber  will  restore  to 
the  FAA  a  needed  testing  capability,  and  provide  the  capability  needed  to 
support  programs  in  the  Office  of  Aviation  Medicine,  Office  of  Flight 
Standards,  Office  of  Rulemaking,  and  the  Aircraft  Certification  Service. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $    0.0 

FY  1993  Appropriated  ---  0.0 

FY  1994  Request  1  1,400.0 

Future  Requirements  —  3.500.0 

Total  1  $4,900.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDFD  THIS  YFAR 

Activity  Location/  Estimated  Cost 

T»»K5  Ouantitv  ($0001 

Dismantle  Old  CAMI  Structures 
and  Replace  Hypobaric  Chamber        1  $1,400.0 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  1E08  Fiscal  Year  1994       CIP:  56-16 

Program  Title:  Precision  Automated  Tracking  System  (PATS) 

Amount:  S2, 100,000  Location:  1 

Basis  for  Request:  The  FAA  Technical  Center  requires  a  highly  accurate,  state 
of  the  art  mobile  laser  tracking  facility  to  provide  aircraft  positioning  data 
in  support  of  GPS,  MODE-S,  ILS,  MLS,  TCAS  and  other  flight  test  programs 
requiring  qualification,  operational  tests,  and  evaluation. 

Descriotion  of  Problem:  Many  aspects  of  these  projects  require  an  extremely 
high  level  of  accuracy  that  can  only  be  achieved  by  a  laser  based  tracking 
system.  The  Technical  Center  currently  is  using  a  Precision  Automated 
Tracking  System  (PATS),  that  was  manufactured  by  GTE  Sylvania  in  1975.  This 
Is  the  oldest  such  system  still  in  use.  The  system  computer  and  tape  decks 
are  obsolete  and  parts  are  no  longer  available  from  the  manufacturer.  GTE 
Sylvania  has  discontinued  the  production  of  the  tracking  systems  and  will  not 
provide  further  engineering  or  parts  support.  The  end  result  Is  that  the 
system  is  deteriorating  rapidly  and  is  no  longer  maintainable.  System 
degradation  to  the  point  of  unserviceability  is  projected  by  FY  1994. 

Description  of  Solution:  Provide  $2,100,000  for  the  procurement  of  a  "bare- 
bones"  replacement  Precision  Automated  Tracking  System.  This  system  will  be 
able  to  track  basic  airborne  targets.  Future  enhancements  will  be  considered 
which  include  ground  to  air  data  telemetry,  onsite  data  plotting  and  display, 
remote  designate  capability  from  an  acquisition  device  or  other  tracking 
system,  additional  real-time  data  processing  capabilities  and  the  support 
vehicle  for  off-base  operations. 

Benefits:  The  capability  to  continue  to  support  the  flight  test  programs  at 
the  FAA  Technical  Center  and  in  the  field. 


APPROPRIATION  SUMMARY 

Locations 

Amount  (SOOO) 

Appropriated  {FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

$     0.0 
0.0 

2,100.0 
1.400.0 

Total                           1  a/ 

$3,500.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED 

THIS 

YEAR 

Activity                     Location/ 
Task                      Quantity 

Estimated  Cost 
($000) 

PATS  Procurement  1  $2,100.0 


a/  A11  work/services  to  be  performed  at  the  Federal  Aviation 
Administration  Technical  Center  (ACT). 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  ZAOl         Fiscal  Year  1994        CIP:  24-15 

Program  Title:  Long  Range  Radar  (LRR)  Procram  -  Replace 

Amount:  $20,417,000  Locations:  Various 

Basis  for  Request:  The  en  route  air  traffic  control  system  relies  on  long 
range  radar  (LRR)  systems  for  aircraft  movement  data  to  ensure  safe  operations 
and  proper  aircraft  separation.  The  long  range  radars  also  provide  for  the 
defense  of  U.S.  borders  and  drug  interdiction.  The  LRR  Replacement  Program  is 
a  multiyear  program  funded  50/50  by  the  FAA  and  the  Air  Force  as  stated  in  an 
Interagency  Agreement  signed  in  1984.  The  agreement  provides  a  May  to  replace 
obsolete  FAA  air  route  surveillance  radar  models  (ARSR-I/2)  and  Air  Force  long 
range  radar  FPS-20/60  series  at  39  operational  joint-use  facilities  with  the 
Air  Route  Surveillance  Radar,  Hodel  4  (ARSR-4).  The  program  also  provides  one 
ARSR-4  at  a  training  and  field  support  facility.  The  field  support  facility 
will  include  computer  capability  to  analyze  radar  performance  and  to  provide 
software  support  and  enhancements.  A  total  of  40  ARSR-4  systems  will  be 
procured,  installed,  and  commissioned. 

Description  of  Problem:  The  current  ARSR-1/2  and  military  primary  radars 
(FPS-20/60)  at  joint-use  sites  are  1950  vintage  vacuum-tube  equipment.  These 
radars  are  difficult  and  expensive  to  support  logistically,  and  they  do  not 
provide  state-of-the-art  performance.  In  addition,  eight  of  the  existing 
locations  are  at  sites  that  do  not  provide  optimal  air  traffic  control 
operational  surveillance  coverage. 

Description  of  Solution:  Provide  $20,417,000  to  fund  FAA's  portion  of  the  LRR 
Replacement  Program  in  FY  1994.  The  funds  will  be  used  to  provide  regional 
site  preparation,  component  level  training,  shakedown  testing,  acceptance 
testing,  logistics  support,  and  engineering  support  for  systems  purchased  with 
previous  funding. 

Benefits:  The  jointly-developed  program  to  replace  JSS  radars  with  new  three- 
dimensional  radars  will  significantly  reduce  maintenance  workload  and 
logistics  costs,  resolve  problems  relating  to  non-availability  of  spare  parts 
required  by  the  older  radars,  extend  coverage  from  200  to  250  nautical  miles, 
and  improve  detection  in  air  traffic  clutter. 

In  addition  to  expanding  the  joint  use  of  military  radars  to  extend  coverage, 

the  LRR  program  provides  and  processes  beacon  data  which  eliminates  the  need 

for  a  common  digitizer  (CD-2).  The  ARSR-4  is  also  compatible  with  MODE-S  and 
has  an  approved  interface  with  that  system. 

The  contract  for  the  multiyear  long  range  radar  replacement  program  was 
awarded  in  July  1988.  The  first  production  unit  to  the  FAA  is  scheduled  for 
delivery  in  the  second  quarter  of  FY  1993.  Previous  funding  received  provided 
for  site  surveys,  site  selection,  engineering  pre-production  activities,  and 
the  procurement  of  the  long  range  radar  (LRR)  systems. 

APPROPRIATION  SUMMARY 

Locations 

ARSP  RgPl  Amount (SOOOl 

Appropriated  (FY  1982-1992}  34  $256,641.0 

FY  1993  Appropriated  6  73,000.0 

FY  1994  Request  ---  20,417.0 

Future  Requirement  ---  33.100.0 

Total  40  $383,158.0 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDI 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  (SOOO) 

Centrally  Procured 
Support  and  Services  Various  $20,417.0 
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PRESIDENT'S  BunnFT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2A02        Fiscal  Year  1994        CIP:  24-15 
Program  Title:  ARSR-3  Leap  Froa  Program 


Base 

Investment 
Total  Amount 


S      0  Locations: 

7,500,000 
$7,500,000 


Basis  for  Request:  Under  the  FAA/Air  Force  Radar  Replacement  (FAAR)  Program, 
10  ARSR-3  radars  will  be  replaced  by  ARSR-4  three  dimensional  radars  at  joint 
surveillance  systen  (JSS)  sites.  The  replaced  ARSR-3  radars.  Including  the 
towers,  will  then  be  used  to  replace  older  radars  at  other  sites.  This 
program  provides  for  a  further  upgrade  of  the  ARSR  system  with  attendant  lower 
maintenance  costs. 

Description  of  Problem:  The  removal  and  relocation  of  the  ARSR-3  assets  is 
not  funded  under  the  joint  FAA/USAF  FAAR  program.  Costs  include  training  and 
site  preparation  at  the  new  ARSR-3  sites  plus  overhaul /refurbishment  and 
reinstallation  of  the  radars  and  towers.  The  ARSR-3  radar  will  be  reinstalled 
with  only  minimal  service  interruptions,  i.e.,  an  In-service  replacement  is 
planned.  Commissioning  flight  checks  and  shakedown  testing  must  also  be 
funded. 

Description  of  Solution:  Provide  $7,500,000  in  FY  1994  for  removal  and 
relocation  of  2  ARSR-3  radars.  An  additional  $22,083,000  will  be  requested  in 
the  future  to  fund  the  6  remaining  radar  sites. 

Benefits:  The  ARSR-3  leapfrog  provides  a  minimal  cost  upgrade  for  10  ARSR 
sites.  Associated  with  this  upgrade  is  a  reduction  of  maintenance  and 
replacement  part  costs. 

APPROPRIATION  SUMMARY 

Locations 

ARSR  Replace         Amount($0001 

Appropriated  (FY  1982-1992)  ---  $    0.0 

FY  1993  Appropriated  2  5,000.0 

FY  1994  Request  2  7,500.0 

Future  Requirement               g  22.083.0 

Total  10  $34,583.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 

Activity  Location/  Estimated  Cost 

T>?k?  Quantity  f$0001 

Relocation/Services  •  2  $7,500.0 
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Budget  Item  No:  2A03        Fiscal  Year  1994         CIP:  25-03;  45-05; 

45-06 

Program  Title:  Radio  Communication  Link  Network 

Amount:  $15,500,000  Location:  Various 

Basis  for  Request:  The  FAA  is  responsible  for  operating  National  airspace 
System  (NAS)  air  route  traffic  control  centers  (ARTCCs)  and  other  en  route  and 
terminal  support  facilities  to  provide  air  traffic  control  (ATC)  services  as 
established  by  the  Federal  Aviation  Act  of  1958.  To  accomplish  this 
responsibility,  the  FAA  must  provide  comniunications  services  to  support 
critical,  essential,  and  routine  operations.  The  radio  communications  link 
(RCL)  network  provides  technically  responsive,  cost-effective,  and  timely 
interfacility  transmission  services  as  a  major  element  of  the  overall  NAS 
communications  services  requirement. 

The  RCL  Network  consists  of  three  parts:  the  RCL  backbone  network,  phase  I 
and  II  of  the  low  density  radio  communications  link  (LDRCL),  and  phase  I  and 
II  of  routing  and  circuit  restoral  (RCR).  The  RCL  backbone  network 
establishes  independent  ARTCC  to  ARTCC  transmission  links,  LDRCL  provides 
systems  for  low  transmission  capacity  requirements,  and  RCR  provides  automated 
routing  and  circuit  restoral  functions.  The  RCL  backbone  network,  LDRCL 
phase  1,  and  RCR  phase  I  are  being  accomplished  under  the  radar  microwave  link 
(RML)  replacement/expansion  program;  LDRCL  phase  II  is  being  completed  under 
the  LDRCL  expansion/reconfiguration  program;  and  RCR  phase  II  will  be 
implemented  under  the  RCR  expansion/reconfiguration  program.  The  RCL  backbone 
network  was  completed  in  FY  1993. 

Description  of  Problem:  The  existing  mix  of  leased  service  and  FAA  owned 
transmission  facilities  does  not  provide  the  availability,  performance,  or 
capability  necessary  to  meet  NAS  operational  requirements.  Furthermore,  the 
existing  RML  equipment  not  yet  replaced  is  outdated,  labor  intensive,  and 
increasingly  difficult/expensive  to  support  logistically.  This,  combined  with 
the  fact  that  existing  leased  services  do  not  provide  the  network  diversity 
required  to  meet  the  critical  NAS  service  availability  requirements,  points  to 
a  need  for  new  systems  to  supplement  the  existing  interfacility  communications 
system  architecture. 

Description  of  Solution:  Provide  $1,000,000  to  continue  the  purchase  and 
installation  of  Phase  I  RCR  equipment  on  the  backbone  network.  RCR  equipment 
provides  automated  digital  switching  for  rapid  rerouting  and  restoral  of 
operational  circuits  in  the  event  of  an  interruption  or  failure.  Provide 
$11,500,000  to  continue  the  procurement  of  phase  I  LDRCL  systems  needed  to 
replace  facilities  with  obsolete,  outdated  RML  equipment.  Provide  $3,000,000 
to  continue  procurement  of  Phase  II  LDRCL  systems.  This  equipment  will  enable 
the  FAA  to  reduce  its  reliance  on  leased  services,  improve  communications 
reliability  and  availability,  and  provide  the  network  diversity  needed  for 
essential  air  traffic  communications. 

Benefits:  These  systems  will  provide  significant  economic  and  operational 
benefits.  The  initial  RCL  Network  will  result  In  an  estimated  $50,000,000 
annual  savings  in  leased  communications  expenditures  when  used  in  conjunction 
with  the  LDRCL  and  RCR  systems.  Additional  LDRCL  and  RCR  capabilities  will 
amortize  the  equipment  in  two  years  or  less.  Operationally,  reliable  critical 
voice  and  data  transmission  will  be  achieved,  a  high  level  of  system 
availability  will  be  provided,  and  automatic  service  restoral  in  cases  of 
interrupted  or  failed  transmission  will  be  possible,  making  RCL  Network  a  key 
element  in  the  FAA's  ongoing  effort  to  improve  the  efficiency  and  safety  of 
the  NAS. 
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APPROPRIATION  SUMMARY 

Locations  Amount  fSODO^ 

Appropriated  (FY  1982-1992)  908  $262,830.0 

FY  1993  Appropriated  ---  15,000.0 

FY  1994  Request  ---  15,500.0 

Future  Requirement  —               ^  ^ 

Total  908  $293,330.0 


COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Tasks 

Location/ 
Ouantitv 

Centrally  Procured  Equipment/ 
Services  for: 

LDRCL 

RCR 
Total 

Various 
Various 

Estimated  Cost 

tsoooi 


S14, 500.0 

1-000-0 

S15, 500.0 


1/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2A04         Fiscal  Year  1994         CIP:  24-16 
Program  Title:  Next  Generation  Weather  Radar  (NEXRAD) 


Base 

Investment 
Total  Amount 


$36,600,000  Locations:  11 

17,000,000 
$53,600,000 


Basis  for  Request:  The  Next  Generation  Weather  Radar  program  will  establish 
an  aviation  weather  radar  network  that  provides  accurate  precipitation 
reflectivity,  wind  velocity,  and  turbulence  indication  data.  Ooppler  weather 
radar  systems  will  be  deployed  in  the  continental  U.S.  and  overseas.  Software 
algorithms  will  also  be  furnished  to  take  advantage  of  the  improved  radar 
presentation  of  weather  data. 

Description  of  Problem:  Present  systems  can  only  detect  and  display  the 
location  and  intensity  of  precipitation,  but  do  not  provide  any  altitude 
information.  The  presence,  location,  and  altitude  of  such  hazardous  weather 
phenomena  as  thunderstorms,  downbursts,  windshear,  and  hail  are  not  adequately 
determined. 

Description  of  Solution:  Provide  $53,600,000  to  continue  the  tri-agency 
procurement  of  the  NEXRAD  system.  The  funding  will  cover  FAA's  share  of 
NEXRAD  costs  through  the  Joint  Systems  Program  Office  and  will  provide  for 
equipment,  site  acquisition  deployment,  and  integrated  logistics  support. 
Funding  will  also  cover  the  FY  1993  Congressional  direction  to  accelerate 
deliveries  in  Hawaii  and  Alaska  as  well  as  acquire  an  additional  NEXRAD  for 
Hawaii.   In  addition,  funding  will  cover  continued  technical  and  engineering 
support  and  regions/center  implementation  costs.  These  radars  will  provide  en 
route  weather  detection  needs  for  the  FAA,  National  Weather  Service,  and  the 
U.S.  Air  Force. 

Benefits:  The  major  benefits  from  NEXRAD  deployment  are  increased  aviation 
safety  from  improved  hazardous  weather  detection,  reduced  weather  related 
delays  due  to  improved  forecasts,  and  improved  aviation  fuel  consumption  due 
to  improved  flight  planning  capability. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  87  $149,646.7 

FY  1993  Appropriated  18  15,000.0 

FY  1994  Request                    11  53,600.0 

Future  Requirement  —  70.400.0 

Total  116  a/  $288,646.7 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

1.  JSPO/NEXRAD  Systems  10  $41,500.0 

2.  FAA  NEXRAD  System  1  1,800.0 

3.  Technical/Engineering  Support     ---  1,500.0 

4.  Regions/Center  ^^^  8.800.0 
Total  11  $53,600.0 


a/  A  total  of  115  shared  facilities  (FAA's  dollar  share  is  20  percent) 
are  being  acquired  under  an  incrementally  funded  contract  administered  by  the 
Department  of  Commerce,  NOAA.  One  FAA  NEXRAD  for  the  southern  flank  of  the 
big  Island  of  Hawaii  in  accordance  with  FY  1993  congressional  direction. 
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Budget  Item  No:  2A05         Fiscal  Year  1994        CIP:  44-39;  44-40 

44-42;  44-43 

44-45;  46-16 
56-41 

Program  Title:  Air  Traffic  Control  En  Route  Radar  Facilities  Improvements 

Amount:  $16,398,000  Locations:  Various 

Basis  for  Request :  The  en  route  surveillance  radar  systems  provide  the  means 
for  determining  aircraft  positions  in  the  National  Airspace  System  (NAS). 

Description  of  Problem:  The  en  route  surveillance  and  beacon  facilities  not 
being  replaced  by  the  Long  Range  Radar  program  require  Improvements  and/or 
modifications  to  correct  existing  deficiencies  and  Install  state-of-the-art 
equipment.  In  addition,  a  continuing  effort  is  required  to  Improve  long  range 
radar  operational  performance  and  reliability  and  to  resolve  problems  unique 
to  certain  radar  sites  and/or  common  to  the  entire  radar  system. 

Description  of  Solution:  The  FY  1994  funding  request  will  continue  a 
muHiyear  program  to  replace  radomes  at  en  route  facilities  to  accoimodate 
larger  Mode-S  en  route  antennas;  relocate  air  traffic  control  beacon 
interrogator  (ATCBI)  equipment  made  available  by  Hode-S  coinnissionlngs;  and 
provide  an  enhanced  radar  analysis  tool. 

Benefits:  The  planned  modifications  will  Improve  safety,  reduce  operating 
costs,  and  provide  greater  efficiency  in  en  route  air  traffic  control  and 
facility  maintenance  operations. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $112,626.0 

FY  1993  Appropriated  ---                 17,000.0 

FY  1994  Request  ---                 16,398.0 

Future  Requirement  —  ^  4/ 

Total  Various  $146,024.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T?sK?  Quantity  ($0001 

1.  Replace  Radomes  &  Modify 

Towers  ---  $  7,300.0 

2.  ATCRBS  Relocation  ---  6,100.0 

3.  Enhanced  Radar  Analysis  Tool  ---  2.100.0 

4.  En  Route  Radar  In-Service 

Engineering  ---  898.0 

Total  Various  $16,398.0 


4/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  2A06         Fiscal  Year  1994         CIP:  21-12 

Program  Title:  Advanced  Automation  System  (AAS) 

Amount:  $31,100,000 

See  Narrative  Justification  for  Budget  Item  No:  1A02 
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Budget  Item  No:  2A07         Fiscal  Year  1994         CIP:  41-21 

Program  Title:  En  Route  Software  Development  and  Integration  Support 

Amount:  $10,600,000  Location:  Various 

Basis  for  Request:  Contractor  support  is  required  for  the  analysis,  coding, 
testing,  integration,  and  implementation  of  NAS  software  packages  to  correct 
operational  problems  and  provide  system  enhancements.  FAA  will  require 
contractor  support  at  the  FAA  Technical  Center  to  update,  integrate,  and 
implement  software  delivered  with  present  and  future  Capital  Investment  Plan 
(CIP)  projects. 

Description  of  Problem:  FAA  requirements  for  software  services  exceed  in- 
house  capabilities.  After  new  systems  and  new  software  become  operational, 
problems  arise  that  must  be  corrected,  and  several  CIP  projects  will  deliver 
software  packages  requiring  integration  and  implementation  Into  the  NAS 
system. 

Description  of  Solution:  Provide  $10,600,000  for  contract  support  for  the 
enhancement  and  implementation  of  NAS  software.  The  software  support  will 
correct  the  deficiencies  and  add  enhancements  to  the  NAS  as  well  as  implement 
and  integrate  functional  software  developed  by  several  contractors  as  part  of 
other  NAS  projects.  Specific  items  that  will  be  funded  by  the  FY  1994  request 
include:  expanding  the  size  of  the  Host  Computer  Tables  used  in  processing 
flight  data;  developing  and  integrating,  center  radar  ARTS  presentation 
(CENRAP)  into  the  A4el.2  release  for  the  en  route  Host  software;  integrating 
and  deploying  the  A4el.3  version  of  the  Host  software  release  to  support 
integration  of  the  Host  into  the  initial  sector  suite  system  (ISSS). 

Benefits:  The  benefits  include  greater  safety  and  controller  productivity. 
Contractor  support  will  result  in  fewer  delays  in  the  operational  release  of 
many  national  air  traffic  control  operational  software  improvements  and  ensure 
that  the  software  will  continue  to  meet  current  operational  requirements. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---                $45,221.9 

FY  1993  Appropriated  -—                 10,000.0 

FY  1994  Request  ---                 10,600.0 

Future  Requirement  ---  ^  4/ 

Total  Various               $65,821.9 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T?sk?  Ouantitv  ($0001 

Software  Development, 
Documentation,  and 
Implementation  Various  $10,600.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2A08         Fiscal  Year  1994         CIP:  23-02;  43-02 

Program  Title:  Central  Weather  Processor  (CWP) 

Amount:  $1,400,000  Location:  0 

Basis  for  Request:  The  meteorologist  weather  processor  II  (MWP  II)  portion  of 
the  Central  Weather  Processor  is  required  to  provide  traffic  management 
specialists  with  accurate,  reliable,  information  on  current  and  forecast 
weather  conditions  to  accomplish  their  mission  of  safe  and  efficient 
regulation  of  aircraft  within  the  NAS.   Information  is  required  regarding 
terminal  area  weather  in  order  to  anticipate  the  need  for  metering  and 
destination  changes,  and  in-flight  severe  weather  In  order  to  select  Jet 
routes  and  flight  levels. 

Description  of  Problem:  Accurate  weather  information  is  a  critical  component 
to  provide  safe  and  efficient  operation  of  the  NAS.  MWP  I  furnished  air  route 
traffic  control  center  (ARTCC)  center  weather  service  unit  (CWSU) 
meteorologists  with  initial  weather  radar  and  graphics  data  in  order  to 
provide  controllers  with  timely  weather  advisories  for  safe  and  efficient  air 
traffic  control.  Certain  deficiencies  in  the  present  system  have  been 
identified,  such  as  interfacility  access  to  radar  mosaics,  interfaces  with 
advanced  weather  sensors,  and  plotting  and  processing  of  gridded  upper  air 
winds  and  temperature  forecast  data.  Further  capabilities  are  required  to 
correct  these  deficiencies. 

Description  of  Solution:  MWP  II  will  be  a  follow-on  leased  system  to  the 
present  MWP  I.  MWP  II  will  improve  the  overall  MWP  performance  and 
availability,  and  will  add  new  capabilities  to  address  the  deficiencies  of 
MWP  I. 

In  FY  1994,  $1,400,000  is  required  to  fund  support  and  engineering  costs 
associated  with  solicitation  documentation  preparation  and  proposal 
evaluation. 

Benefits:  Funding  of  these  activities  will  provide  for  a  smooth  transition 
from  MWP  I  to  MWP  II,  with  no  loss  in  service  to  Center  and  Central  Flow 
Weather  Service  Unit  meteorologists.  MWP  II  will  provide  timely  weather  data 
acquisition  and  dissemination  capability  for  meteorologists  to  issue  weather 
advisories  and  warnings  to  ensure  safe  air  traffic  control. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  23  $77,236.0 

FY  1993  Appropriated  ---  4,000.0 

FY  1994  Request  ---  1,400.0 

Future  Requirement              48  59.600.0 

Total  71  $142,236.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

Support/Engineering  Various  1,400.0 
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Budget  Item  No:  2A09         Fiscal  Year  1994         CIP:  23-05;  63-05; 

65-22 
Program  Title:  Aeronautical  Data  Link  (ADD 


Base 

Investment 
Total  Amount 


$19,900,000 

2,500,000 

$22,400,000 


See  Narrative  Justification  for  Budget  Item  No:  IA04 


F4E-71 


286 


PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  2A10        Fiscal  Year  1994         CIP:  46-16 

Program  Title:  En  Route  Automation  Equipment 

Amount:  S4, 000, 000  Location:  Various 

Basis  for  Request:  En  route  automation  hardware  and  software  upgrades  are 
needed  to  increase  system  reliability  and  enhance  air  route  traffic  control 
center  (ARTCC)  operations  until  replacement  by  the  advanced  automation  system 
(AAS). 

Description  of  Problem:  The  Display  Channel  is  the  primary  processor  for  the 
planned  view  displays  (PVDs)  and  suffers  significant  downtime.  Components  are 
not  available  for  standard  replacements  and  must  be  "reverse"  engineered  in 
order  to  perform  repairs. 

The  Direct  Access  Radar  Channel  (DARC)  system  is  an  alternate  route  for  the 
processing  of  radar  data  displayed  on  a  PVD  and  is  required  in  the  event  that 
either  the  host  or  the  display  channel  become  non-operational.  Therefore,  the 
DARC  system  requires  companion  upgrades  for  upgrades  installed  in  the  Host 
system  in  order  to  maintain  its  integrity  as  a  full  safety  backup  to  the  Host 
system.  In  addition,  hardware  components  of  the  DARC  system  require  upgrades. 
These  efforts  include  circuit  board  upgrades,  replacement  of  DARC  disc  drives 
with  a  higher  density  version,  and  the  addition  of  a  display. 

These  systems  must  continue  to  be  upgraded  until  the  introduction  of  the 
Advanced  Automation  System. 

Description  of  Solution:  Provide  $4,000,000  to  upgrade  software  and  hardware 
capabilities  for  en  route  display  channels  and  the  DARC  system. 

Benefits:  Software  upgrades  to  the  DARC  will  allow  for  a  fully  functional 
back  up  to  the  host  or  display  channel  in  the  event  either  a  host  or  display 
channel  of  a  system  fails.  New  equipment  will  improve  reliability  and  enhance 
the  system  capability. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $14,718.2 

FY  1993  Appropriated  ---  4,000.0 

FY  1994  Request  ---  4,000.0 

Future  Requirement  ---  14.400.0 

Total  Various  $37,118.2 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($0001 

Software  Upgrades  and 
Replacement  Components  for 
En  Route  Display  Channels      Various  $4,000.0 
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Budget  Item  No:  2A11         Fiscal  Year  1994         CIP:  61-23 

Program  Title:  Oceanic  Automation  System  (fonnerlv  called  Oceanic  System 
Development  and  Support) 


Base 

Investment 
Total  Amount 


$25,282,000  Locations:  3 

1,718,000 
$27,000,000 


Basis  for  Request:  FAA  is  responsible  for  providing  air  traffic  services  to 
all  aircraft  flying  In  large  areas  of  the  Pacific  and  Atlantic.  Oceanic  air 
traffic  growth  is  expected  to  continue  at  a  higher  growth  rate  than  domestic 
air  traffic,  primarily  in  the  highest  density  areas.  Meeting  this  demand 
while  maintaining  the  existing  level  of  safety  will  require  a  highly 
coordinated  program  of  interdependent,  evolutionary  hardware  and  software 
changes  to  the  existing  platforms  which  form  the  basis  of  the  oceanic 
automation  system  (GAS)  program.  In  addition,  an  GAS  must  be  procured  for  the 
Alaska  ARTCC. 

Description  of  Problem:  To  maximize  air  traffic  throughput  in  high  density 
oceanic  areas,  such  as  in  the  North  Atlantic  Track  (NAT)  area  and  the 
Continental  United  States  to  Hawaii  corridor,  track  systems  are  deployed. 
However,  due  to  lack  of  timely  surveillance  data,  communications  delays,  and 
high  probability  of  undetected  flight  blunders,  it  has  been  necessary  to 
retain  large  vertical,  lateral,  and  longitudinal  separation  standards  to 
ensure  the  safe  separation  of  aircraft  in  oceanic  airspace.  These  large 
separation  standards  reduce  the  capacity  of  preferred  routes  and  preclude  many 
aircraft  from  operating  at  altitudes  where  winds  are  favorable  and  where  fuel 
efficiency  can  be  maximized.   In  addition,  the  indirect  and  often  unreliable 
High  Frequency  communication  system  with  infrequent  position  reports,  often 
limits  the  availability  of  the  preferred  routes  and  altitudes  requested  by 
pilots. 

Existing  oceanic  automation  subsystems  cannot  serve  as  an  automation  platform 
for  the  integration  of  new  functionality  without  initial  enhancements  of 
hardware  and  software  to  rectify  known  computer/human  interface  limitations. 
Integration  of  necessary  functionalities  such  as  data  link,  automatic 
dependent  surveillance,  and  the  global  positioning  system  derived  aircraft 
position  data  will  impose  a  further  need  to  upgrade  existing  hardware  and 
software. 

Description  of  Solution:  Provide  $27,000,000  in  FY  1994  for  the  procurement 
and  installation  of  the  OAS  in  Alaska;  provide  on-line  data  interface  to  other 
air  traffic  control  centers;  and  continue  to  develop  software  upgrades  to 
provide  GAS  workstations  and  evolve  to  common  consoles. 

Benefits:  Recent  international  developments  and  growth  in  oceanic  air 
operations  make  it  essential  for  the  FAA  to  evolve  to  a  globally  compatible 
OAS  that  will  enable  safe  and  efficient  handling  of  traffic  that  continues  to 
increase.  Available  technology  makes  it  possible  to  provide  greatly  Improved 
navigation,  communication,  surveillance,  and  automation  services  to  the 
oceanic  air  traffic  control  system.  The  FAA  will  consolidate  all  oceanic 
programs  in  process  which  will  focus  on  a  viable  oceanic  ATC  system. 
Incorporation  of  these  efforts  will  enable  the  FAA  to  reduce  the  oceanic 
separation  standards,  provide  more  fuel  and  time  efficient  routes  to  the 
oceanic  users  and  handle  the  anticipated  growth  in  traffic.  The  anticipated 
benefits  outweigh  the  estimated  costs  by  a  ratio  greater  than  3  to  1. 
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APPROPRIATION  SUMMARY 

Locations  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $    500.0 

FY  1993  Appropriated  ---  16,000.0 

FY  1994  Request  3  27,000.0 

Future  Requirement  ---  124.100.0 

Total  Various  $167,600.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  (SOOOl 

Centrally  Procured  Equipment 

and  Services  3  $27,000.0 
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Budget  Item  No:  2A12         Fiscal  Year  1994         CIP:  26-09;  36-20 

46-09;  46-16 
"^  56-60 

Program  Title:   Air  Route  Traffic  Control  Center  (ARTCCl  Imflrovenient/Plttnt 
Modernization/Space  Expansion 

Amount:  $98,385,000  Location:  Various 

Basis  for  Request:  The  ARTCC's  in  the  National  Airspace  System  (NAS)  provide 
en  route  separation  and  safe  movement  of  aircraft.  Upgrading  the  centers' 
plant  and  equipment,  as  well  as  making  environmental  and  security 
improvements,  is  necessary  periodically  to  keep  pace  with  the  increased  use  of 
national  airspace.  Additionally,  ARTCC  expansion  is  required  to  provide 
operational  support  space  for  functions  relocated  or  displaced  by  ARTCC 
expansion  for  the  initial  sector  suite  system. 

Description  of  Problem:  Current  power  systems,  heating,  ventilating  and  air 
conditioning  (HVAC)  systems  and  architectural  finishes  (for  example,  ceilings, 
walls,  exterior  siding)  were  installed  in  the  late  1950's  and  early  1960's. 
The  expected  life  of  these  items  has  been  surpassed  and  this  is  directly 
responsible  for  inefficiencies  and  inadequacies  in  these  facilities. 
Compounding  the  problem  is  a  three-fold  increase  in  power  demand  caused  by  the 
new  NAS  systems,  particularly  the  Advanced  Automation  System  (AAS).  To 
maintain  the  current  schedule  and  support  the  transition  to  the  new  systems, 
the  current  facilities  will  require  substantial  architectural  renovations  and 
major  upgrade  and  expansion  to  the  power  and  HVAC  systems.  This  program  also 
includes  ongoing  structural  and  support  system  upgrades  for  equipment  that  has 
surpassed  its  20  year  life  expectancy.   Items  to  be  replaced  include  chillers, 
engine  generators  and  associated  radiators,  exterior  siding,  roofing, 
water/sewer  lines,  and  kitchen  equipment.  Parking  lot  expansions,  loading 
dock  enclosures,  and  implementing  integrated  security  management  systems 
(ISMS)  are  required  to  support  the  increase  in  personnel  and  operations  at 
each  ARTCC.  Without  these  improvements  the  facilities  cannot  continue  to 
accommodate  and  support  the  new  National  Airspace  System  (NAS)  equipment,  nor 
provide  adequate  physical  security. 

In  addition  to  the  need  to  improve  and  modernize  the  ARTCC  plant,  there  is  now 
an  operational  space  shortfall  at  all  ARTCC's.  This  shortfall  has  led  to  the 
conversion  of  conference  rooms  to  office  space,  the  inability  of  facilities  to 
support  existing  and  new  programs,  and  the  placement  of  offices  in  halls  and 
operational  space.  As  new  programs  in  the  NAS  requiring  additional  space  are 
implemented,  the  situation  only  worsens.  There  is  an  effort  in  progress  to 
identify  and  meet  interim  needs  pending  completion  of  this  project.  This 
interim  cost  will  increase  if  there  is  a  delay  in  completion  of  the 
operational  support  wing. 

Description  of  Solution:  Provide  $68,300,000  to  continue  a  scheduled  funding 
program  of  facility  modernization  at  the  ARTCC's.  The  installation  of  new  NAS 
equipment  is  strictly  dependent  on  preparation  of  facilities  as  planned.  The 
plant  improvements  in  FY  1994  focus  on  renovating  space  (major  removal  of 
asbestos)  and  replacing/expanding  the  HVAC,  power  systems,  and  other  NAS 
subsystem  installations. 

Provide  $25,000,000  to  construct  a  31,000  square  foot  expansion  at  three 
ARTCC's.  Additional  funding  will  be  requested  in  future  budgets  to  complete 
the  effort  at  the  remaining  locations.  $5,000,000  is  requested  for  ISMS 
system  site  preparation,  hardware,  engineering,  labor,  and  installation  costs. 
Also  $85,000  is  requested  for  regional  projects. 

Benefits:  This  is  a  collection  of  improvement  projects  required  to  keep  the 
NAS  facilities  efficient  and  up-to-date,  and  prepare  to  transition  to  area 
control  facilities.  These  projects  correct  site  specific  problems  or 
deficiencies,  expand  existing  power  and  HVAC  systems,  and  provide  a  more 
secure  infrastructure.  The  additional  space  will  relieve  the  existing 
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overcrowded  conditions,  permit  the  facilities  to  fulfill  their  mission  and 
support  existing  and  new  programs,  and  also  permit  the  establishment  of  a  work 
environment  which  is  conducive  to  good  employee  morale  and  human  relations. 

APPROPRIATION  SUMMARY 


Lpcatipnj 

Amount  ($0001 

Appropriated  (FY  1982-1992) 

... 

$182,200.0 

FY  1993  Appropriated 

— 

71,000.0 

FY  1994  Request 

— 

98,385.0 

Future  Requirement 

— 

643.700.0 

Total 

Various 

$995,285.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity 

Location/ 

Estimated  Cost 

Task 

Q«?nt1U 

($000) 

1.  Modernization,  Upgrade 

and  Sustain 

Various 

$  67,800.0 

2.  Operational  Support  Space 

Design  and  Construct 

Operational  Support  Space  for: 

a.  A&E  Support/Site  Adaptation 

... 

4,500.0 

b.  Atlanta 

I 

7,000.0 

c.  Chicago 

1 

7,000.0 

d.  Fort  Worth 

1 

7,000.0 

3.  Integrated  Security  Management 

System 

... 

5,000.0 

4.  Regional  Projects 

Various 

85.0 

Total 

Various 

$98,385.0 
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Budget  Item  No:  2A13         Fiscal  Year  1994        CIP:  25-07;  35-07 

Program  Title:  National  Airspace  Data  Interchange  Network  (NADIN) 
Enhancement  II  -  Provide 

Amount:  $8,500,000  Locations:  Various 

Basis  for  Request:  NADIN  II  will  provide  the  FAA  with  a  state-of-the-art 
packet  switched  network  (PSN).  This  network  will  provide  critical 
interfacility  communications  needed  to  support  efficient  NAS  operations  and 
ensure  air  safety.  This  will  be  achieved  through  distributed  network 
architecture,  high  system  reliability,  increased  throughput  capacity, 
automatic  alternate  routing,  switching  control,  and  enhanced  service 
availability.  The  community  of  host  computer  systems  currently  under 
development  within  the  capital  investment  plan  (CIP)  cannot  function  as  a 
nationwide  entity  without  the  network  communications  service  that  NADIN  II 
will  provide. 

Description  of  Problem:  Due  to  programmatic  cost  growth  resulting  from 
contractor  delays,  the  program  has  been  redirected.  FY  1994  funds  are 
required  to  complete  the  implementation  of  a  commercial  off-the-shelf  (COTS) 
network,  support  contract  redirection  requirements  and  complete  implementation 
of  the  gateway  Build  2. 

Description  of  Solution:  Provide  requested  $8,500,000  in  FY  1994  to  complete 
the  installation  of  gateway  Build  2,  procure  spares  for  the  COTS  network  and 
provide  project  support. 

Benefits:  NADIN  II  offers  significant  economic  and  operational  benefits. 
NADIN  PSN  technology  maximizes  savings  through  the  sharing  of  network 
resources.  A  comparable  network  of  dedicated  circuits  would  require  over 
30,000  leased  lines.  Operationally,  NADIN  II  will  provide  a  reliable  and 
efficient  network  for  the  interchange  of  interfacil ity  communications  data. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  17  $47,195.3 

FY  1993  Appropriated  II  7,600.0 

FY  1994  Request  ---  8,500.0 

Future  Requirement  ---  3.800.0 

Total  28  $67,095.3 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($0001 

Centrally  Procured 
Equipment  and  Service         Various  $8,500.0 
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Budget  Item  No:  2AI4         Fiscal  Year  1994        CIP:  21-11 
Program  Title:  Voice  Switching  and  Control  System  (VSCS) 


Base 

Investment 
Total  Amount 


$151,000,000 

20,000,000 

$171,000,000 


See  Narrative  Justification  for  Budget  Item  No:  1A05 
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Budget  Item  No:  2A15         Fiscal  Year  1994         CIP:  34-23 

Program  Title:  Remote  ComiTiunication  Facilities  fRCFsl  Expansion 

Amount:  $10,000,000  Location:  Various 

Basis  for  Request:  In  order  to  meet  air  traffic  operational  needs  for 
air/ground  comnunications,  it  is  essential  to  expand  existing  RCFs  Including 
remote  center  air/ground  communications  facilities  (RCAGs),  remote 
communications  outlets  (RCOs),  and  remote  transmitter  receivers  (RTRs)  by 
adding  air/ground  communication  frequencies  and  relocating  ovmed/leased 
facilities  for  proper  communication  coverage.  This  project  will  provide  a 
vehicle  for  facilities  to  meet  specific  operational  requirements  based  upon 
resectorization  and  traffic  demands  Instead  of  limiting  refinements  of  the 
system  due  to  present  radio  coverage  constraints. 

Description  of  Problem:  In  several  Instances,  radio  communications  between 
pilots  and  air  traffic  controllers  have  been  impaired,  reduced,  or  lacking. 
Corrective  action  must  be  taken  to  preserve  safety.  Changes  in  traffic  volume 
and  complexity  have  compounded  problems  and  require  improved  air  route  traffic 
control  center  communication. 

Description  of  Solution:  Provide  $10,000,000  to  fund  procurement  of  equipment 
such  as  racks,  cables  and  transmitters,  receivers,  and  their  installation, 
which  will  improve  air-ground  communication  capability  and  provide  support  for 
remote  control  facilities. 

Benefits:  This  is  a  collection  of  projects  to  improve  communication  coverage 
for  operational  needs.  The  projects  are  mainly  for  correction  of  site 
specific  problems  or  deficiencies  such  as  establishing  additional  RCF  channels 
and  Improving  ARTCC  sectorization. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $  8,000.0 

FY  1993  Appropriated  ---                   5,000.0 

FY  1994  Request  ---                 10,000.0 

Future  Requirement  —  ,_  ^y 

Total  Various  $23,OOo!o 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Task?  Quantity  ($000) 

Centrally  Procured  Equipment 
and  Services/Regional  Cost      Various  $10,000.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2A16         Fiscal  Year  1994        CIP:  21-06;  61-06 
Program  Title:  Traffic  Management  System  (THS) 


Base 

Investment 
Total  Amount 


$19,600,000  Locations:  Various 

4,000,000 
$23,600,000 


Basis  for  Request:  There  is  a  critical  need  to  obtain  near-term  improvements 
in  system  performance  and  to  reduce  aircraft  delays  while  the  long-term  TMS 
program  continues  to  be  defined.  The  required  Improvements  include  completing 
automation  efforts  which  will  present  strategies  to  the  traffic  management 
specialists  to  resolve  very  high  system  demand  levels,  provide  additional 
monitoring  capabilities  in  the  Air  Traffic  Control  System  Command  Center 
(ATCSCC)  and  provide  enhanced  system  monitoring. 

Description  of  Problem:  The  need  to  upgrade  the  TMS  to  provide  more  effective 
traffic  flow  management  in  the  National  Airspace  System  (NAS)  is  critical. 
Improved  flow  control  techniques  are  essential  to  reduce  aircraft  delays, 
support  projected  growth  in  aviation  traffic,  effectively  utilize  data  from 
the  ATCSCC,  and  to  enable  real  time  monitoring  of  special  use  airspace  to 
provide  full-time  use  of  the  NAS  to  all  users. 

Description  of  Solution:  Provide  $23,600,000  in  FY  1994  to  continue  to 
develop,  implement,  and  refine  the  Traffic  Management  System  (TMS) 
enhancements  and  provide  capabilities  for  additional  locations.  The 
enhancements  will  incorporate  developed  and  tested  functions;  improve  system 
reliability  and  availability;  assure  operational  integrity;  provide  automated 
tools  to  improve  local  flow  management  capabilities;  and  provide  automated 
tools  for  managing  the  traffic  demand  at  airports  and  assisting  in 
coordination  of  departures  into  the  en  route  flow. 

Benefits:  The  TMS  upgrade  program  will  provide  a  nationally  integrated  system 
to  improve  monitoring  of  the  air  traffic  system  and  enhance  assessments  of 
system  demand  and  capacity.   It  will  enable  traffic  management  specialists  to 
decrease  system  delays  by  employing  traffic  flow  strategies  which  are  highly 
responsive  to  existing  and  projected  traffic  situations. 

APPROPRIATION  SUMMARY 


Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

Lpcations 

Ampunt  ($000) 

$113,383.5 
11,500.0 
23,600.0 
30.200.0 

Total                        Various               $178,683.5 
COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity 
Tasks 

Location/ 
Quantity 

Estimated  Cost 
($0001 

1.  Hardware  Procurement  and 

Documentation 

2.  Software  Enhancement 

3.  System  Support,  Training, 

and  Documentation 

4.  Communication 

$11,100.0 
5,000.0 

4,200.0 
3,300.0 

Total  Various  $23,600.0 
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Budget  Item  No:  2AI7         Fiscal  Year  1994         CIP:  25-02;  45-02 

Program  Title:  Data  MultiplexinQ  Network  (DMNl 

Amount:  $17,500,000  Location:  Various 

Basis  for  Request:  DMN  provides  the  National  Airspace  System  (NAS)  with 
state-of-the-art  data  communications  technologies  for  cost-effective  point-to- 
point  data  transmissions.  These  technologies  include:  (1)  data  multiplexing 
which  significantly  increases  telecommunication  circuit  capacity  by  combining 
several  communications  requirements  over  a  single  leased  line;  and  (2) 
automated  network  monitoring  and  control,  which  enables  the  identification  of 
failed  network  elements  from  central  locations  and  allows  real-time  circuit 
restoral . 

Description  of  Problem:  A  continuing  effort  is  required  to  continue 
installations  of  Phase  III  network  equipment.  Phase  III  networks  will  replace 
outdated  Phase  I/II  equipment  and  will  provide  communications  services  to  the 
majority  of  NAS  capital  investment  plan  (CIP)  projects  scheduled  for 
implementation  in  FY  1994. 

Description  of  Solution:  The  use  of  data  multiplexing  is  an  integral  part  of 
the  FAA's  strategy  for  cost  effective  interfacil ity  communications 
transmission.  This  project  consists  of  three  phases:  Phase  IIIA  will  provide 
statistical  time  division  multiplexing  (STDH)  equipment,  Phase  IIIB  will 
provide  deterministic  time  division  multiplexing  (DTDM)  equipment,  and 
Phase  IIIC  will  provide  digital  service  (DS-I)  equipment.  Phase  IIIA  was 
awarded  in  April  1992.  Phase  IIIB  was  awarded  April  1990.  Phase  IIIC 
equipment  which  was  acquired  under  the  radio  communications  link  (RCL) 
backbone  contract  is  complete.  Provide  $17,500,000  in  FY  1994  to  continue  the 
purchase  and  installation  of  Phase  IIIA  STDM  equipment,  and  Phase  IIIB  DTDM 
equipment. 

Benefits:  DMN  will  provide  significant  economic  and  operational  benefits.  A 
total  capital  investment  of  $25,000,000  in  Phase  I/II  network  assets  currently 
results  in  an  annual  leased  communications  savings/avoidance  of  $13,000,000. 
These  savings  are  primarily  due  to  the  reduction  in  the  number  of  leased 
circuits  required.  Based  on  the  Phase  I/II  experience  and  the  DMN  Phase  III 
life-cycle  cost  benefit  analysis,  amortization  of  Phase  III  network  equipment 
costs  will  occur  in  two  years  or  less  after  being  placed  in  service. 
Additional  savings  will  be  realized  as  Phase  I/II  equipment,  which  is  outdated 
and  expensive  to  maintain,  is  replaced  with  Phase  III  systems.  Automated 
network  monitoring  and  control  systems  will  improve  the  reliability  and 
availability  of  essential  NAS  conmunications  services. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $  42,441.3 

FY  1993  Appropriated  ---  10,500  0 

FY  1994  Request  ---  17!50o!o 

Future  Requirement  ---  21.000.0 

Total  Various  $91,441.3 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

Centrally  Procured 
Equipment  and  Services         Various  $17,500.0 
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Budget  Item  No:  2A18         Fiscal  Year  1994         CIP:  45-20 

Program  Title:  Critical  Communications  Support 

Amount:  $2,000,000  Location:  Various 

Basis  for  Request:  FAA  is  committed  to  improving  needed  telecommunications 
services  in  order  to  improve  reliability,  flexibility,  and  survivability  as 
well  as  to  control  and  reduce  costs.  The  acquisition  and  management  of  agency 
telecommunications  systems  is  a  key  element  of  FAA's  strategy  to  meet  this 
commitment.  Examples  of  such  systems  currently  implemented  or  in  the  process 
of  being  implemented  include  the  data  multiplexing  network  (DMN),  the  radio 
communications  link  (RCL),  the  national  airspace  data  interchange  network 
(NADIN  II),  and  the  Leased  Interfacility  NAS  Communication  System  (LINCS). 

Description  of  Problem:  Telecommunications  systems  owned  and/or  managed  by 
FAA  require  modifications  and  minor  expansions  each  year  to  meet  new  critical 
requirements.  Included  are  equipment  purchases,  the  addition  of  transmission 
circuit  drop-insert  capability,  capacity  expansion,  circuit  cutovers  and 
terminal  equipment  rearrangements,  switching  system  minor  expansions,  and 
equipment  or  preparation  for  leased  services.  These  network  changes  must  be 
made  continuously  to  ensure  that  the  network  meets  operational  requirements  in 
a  cost-effective  manner  at  all  times. 

Description  of  solution:  Provide  $2,000,000  to  support  telecomnunications 
activities  consisting  of  telecommunications  facilities  operation  and  leased 
communications  initiatives.  This  funding  will  be  used  to  provide  radio 
communications  link  (RCL)  circuit  terminations,  increase  RCL  circuit  capacity, 
reconfigure  the  data  multiplex  network,  provide  diversity  switching  and 
support  leasing  initiatives,  including  the  Leased  Interfacility  NAS 
Communication  System  (LINCS). 

Benefits:  Telecommunications  support  project  efforts  will  improve  National 
Airspace  System  (NAS)  telecommunications  in  these  areas: 

Operations  -  increased  capacity  and  capabilities  to  meet  new  requirements 
Performance-  improved  reliability,  availability,  and  maintainability 
Cost  -  increased  savings/cost  avoidance 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $40,007.3 

FY  1993  Appropriated  ---                  8,000.0 

FY  1994  Request  ---                  2,000.0 

Future  Requirement  —  i_  a/ 

Total  Various  $50,007.3 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                     Location/            Estimated  Cost 
Tasks  Quantity  ($0001 

Centrally  Procured 
Equipment  and  Services         Various  $2,000.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2A19         Fiscal  Year  1994         CIP:  21-15;  42-22; 

46-16 

Program  Title:  En  Route  Communications  and  Control  Facilities 

Amount:  $11,548,000  Location:  Various 

Basis  for  Request:  The  FAA  must  upgrade  and  improve  various  en  route 
communications  facilities  and  equipment  on  a  continuing  basis  to  satisfy 
operational  requirements.  The  communications  facilities  provide  the  means  for 
continuous  reliable  air/ground  conmunications  for  air  traffic  control  service. 
Increases  in  traffic  and  airspace  restructuring  require  additional  operating 
positions  to  operate  an  efficient  air  traffic  control  (ATC)  System.  The  San 
Juan  combined  center  radar  approach  control  (CENRAP)  is  In  need  of  repair  and 
a  general  upgrading  of  equipment  to  sustain  the  ATC  system  in  San  Juan  until 
the  facility  can  be  consolidated  into  the  Miami  area  control  facility  (ACF)  in 
the  post-FY  2000  time  period. 

Description  of  Problem:  New  communications  equipment  must  be  installed  for 
additional  operating  positions  to  meet  air  traffic  control  requirements  for 
increased  traffic  and  airspace  realignments.  Additional  flight  data 
input/output  (FDIO)  devices  are  also  required  to  provide  interfacillty 
communications  in  support  of  additional  positions.   Obsolete  and  worn  out 
communications  equipment  must  be  replaced  on  an  annual  basis.  Existing 
facilities  must  be  Improved  or  expanded  to  assure  the  continuance  of  existing 
service  and  maintenance  of  the  air  traffic  control  system. 

Description  of  Solution:  Provide  $11,548,000  to  provide  improvements  required 
to  sustain  the  existing  San  Juan  CENRAP  facility;  provide  continued  ACF 
program  planning,  development  and  implementation;  to  replace  obsolete  and  worn 
out  equipment  and  provide  in-service  engineering  to  Improve  and  maintain  the 
air  traffic  control  communications  system. 

Benefits:  Air  to  ground  and  inter/intra  facility  communications  are  among  the 
most  important  entities  in  the  performance  of  air  traffic  control.  This  Is  a 
collection  of  improvement  projects  required  to  keep  the  national  airspace 
system  facilities  efficient  and  up-to-date.  The  projects  are  for  correction 
of  site  specific  problems  or  deficiencies,  additional  operating  positions  to 
meet  increased  traffic  volume  and  airspace  restructuring,  site  preparation, 
and  terminal  in-service  engineering. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $52,541.1 

FY  1993  Appropriated  — -                 13,000.0 

FY  1994  Request  ---                 11,548.0 

Future  Requirement  ---  ^  j/ 

Total  Various  $77,089.1 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 


COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Tasks 


1.  Sustain  San  Juan  CENRAP 

2.  ACF  Support 

3.  Remove/replace  RML/RCO  Towers 

4.  Establish  additional 

operating  positions 

5.  Improve  ARTCC  Sectorization 

6.  Replace,  upgrade  or  relocate 

RCAG 

7.  Establish  RCO 

8.  Establish  high  altitude  sector 

9.  Reconfigure  operating  positions 

10.  Establish  ARTCC  operations 

console 

11.  In-Service  Engineering 
Total 


Location/ 
Quantity 

Estimated  Cost 
(JOOO) 

$5,000.0 

500.0 

82.0 

384.0 
1,700.0 

IS     1 

1,052.0 
174.0 
632.0 
109.0 

615.0 
1.300.0 

17 

$11,548.0 
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EACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  EUNDl 

Budget  Item  No:  2A20  Fiscal  Year  1994      CIP:  46-16 

Program  Title:  Central  Flow  Control  Facility  -  Relocation 

Amount:  $1,400,000  Location:  1 

Basis  for  Reouest:  A  number  of  cost  and  feasibility  studies  have  validated  the 
need  to  relocate  functions  involved  in  managing  traffic  flows  and  airspace  in 
the  National  Airspace  System  (NAS).  Existing  central  flow  control  functional 
capabilities  are  being  taxed  to  their  limits  in  meeting  today's  demands  on  NAS 
air  traffic  service.  Projected  increases  in  user  and  system  demand  will 
require  greater  capability  to  preclude  widespread  and  excessive  air  traffic 
delays  throughout  the  system.  Statistical  data  gathered  from  the  "System 
Capacity"  initiatives  Indicate  a  majority  of  the  existing  630  en  route  sectors 
will  experience  excessive  routing  over  load  during  the  1993-94  time  frame 
unless  the  capabilities  of  the  central  flow  control  facility  and  associated 
functions  are  improved,  available,  and  operational. 

Description  of  Problem:  The  current  centralized  national  flow  control 
functions  are  housed  in  extremely  limited  space  within  the  FAA  headquarters 
building.  There  is  no  space  available  to  accommodate  equipment  being  procured 
under  the  enhanced  Traffic  Management  System  (TMS)  program  or  to  increase 
operational  capability,  for  example,  operational  positions,  to  meet  current 
needs. 

Description  of  Solution:  Provide  3rd  year  funds  in  the  amount  of  $1,400,000  to 
relocate  the  Central  Flow  Control  Facility  and  rehabilitate  the  vacated 
FOB-IOA  space. 

Benefits:  Improved  operational  facility  environment  will  provide  adequate 
space  to  meet  current  operational  requirements  and  to  operate  the  Air  Traffic 
Central  Flow  Control  Facility. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $   soo.O 

FY  1993  Appropriated  —  ]  419  0 

FY  1994  Request  ---  l,40o!o 

Future  Requirement  —                0^0 

fotal  1  $3, 319^0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 
Task                      Quantity  (SOOO) 

1.  Program  Management  —  j  300.O 

2.  Program  Technical  Support  ---  20o!o 

3.  FOB-IOA  Space  Rehabilitation  ;_^  gpop 
Total  1  $l,40o!o 
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Budget  Item  No:  2A21        Fiscal  Year  1994         CIP:  44-03 

Program  Title:  Air/Ground  Communications  Radio  Frequency  Interference  (RFIl 
Elimination 

Amount:  $5,000,000  Location:  Various 

Basis  for  Request:  Remote  communications  facilities  (RCFs)  transmitting  and 
receiving  equipment  must  be  replaced  with  modern  state-of-the-art  hardware  at 
selected  RCF's  to  reduce  radio  frequency  interference  and  Improve  operational 
performance. 

Description  of  Problem:  The  existing  equipment  uses  obsolete  technology  that 
is  prone  to  causing  and  being  susceptible  to  radio  frequency  interference. 

Description  of  Solution:  Provide  $5,000,000  to  purchase  state-of-the-art 
air/ground  communications  equipment  and  ancillary  devices,  (for  example, 
multicouplers,  transmitter  combiners,  ferrite  isolators)  to  reduce  the 
generation  of  and  susceptibility  to  radio  frequency  Interference. 

Benefits:  This  equipment  will  improve  operations  by  reducing  the  number  of 
Instances  of  radio  frequency  interference,  increase  system  availability,  and 
reduce  maintenance  associated  with  fewer  trouble  calls. 


APPROPRIATION  SU 

Locations 

Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

MMARY 
FUNDED 

THIS 

Amount  ($000) 

$11,423.2 

0.0 

5,000.0 

.  a/ 

Total                       Various 

COST  ESTIMATE  OF  WORK  TO  BE 

$16,423.2 

YEAR 

Activity                      Location/ 
Tasks                      (Juantity 

Estimated  Cost 
($0001 

Centrally  Procured  Equipment 

and  Services  Various  $5,000.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2A22        Fiscal  Year  1994         CIP:  46-16 

Program  Title:  Modernize/Upgrade  Central  Altitude  Reservation  Unction  (CARF> 

Amount:  $1,500,000  Location:  Various 

Basis  for  Request:  CARF  is  an  essential  element  in  the  coordination  and 
approval  of  large  scale  military  aircraft,  special  missions  and  classified 
activities.  It  is  recognized  Internationally  as  the  prime  office  for 
coordinating  these  missions.  The  current  facility  requires  a  major 
modernization  to  meet  requirements. 

Description  of  Problem:  No  system  upgrades  to  the  CARF  facility  have  been 
made  in  the  past  seven  years.  It  has  major  communications  deficiencies,  and 
an  obsolete  computer  system  located  in  Atlantic  City,  and  no  workstations.  It 
has  no  direct  communications  with  Service  B,  AUTODIN,  or  NADIN.  Specialists 
must  leave  the  facility  to  walk  to  the  FAA  Communicatons  Center  located  on  the 
first  floor  to  pick  up/deliver  mission  message  traffic  along  with  CARF  NOTAM 
Messages.  Recent  world  events  such  as  Desert  Storm  and  Desert  Shield  have 
validated  the  requirement  to  continue  the  CARF  facility. 

Description  of  Solution:  Provide  funds  in  the  amount  of  $1,500,000  to  upgrade 
the  CARF  facility  with  a  new  computer  system,  workstations  and  an  adequate 
communications  system. 

Benefits:  CARF  will  be  more  responsive  to  DOD  and  ATC  requirements,  for  both 
domestic  and  international  traffic. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $    0.0 

FY  1993  Appropriated  ---  750.0 

FY  1994  Request  ---  1,500.0 

Future  Requirement  ---  2.250.0 

Total  Various  $4,500.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($0001 

1.  Computers/Workstations  ---  $  600.0 

2.  Communications  System  —  300.0 

3.  Software  Development  —  400.0 

4.  Program  Support  —  zqq.o 
Total  Various  $1,500.0 
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Budget  Item  No:  2A23         Fiscal  Year  1994 
Program  Title:  Display  Channel  Complex  Rehost  (DCCRl 
Amount:  510,800,000 


CIP:  46-31 


Location:  1 


Basis  for  Request:  Existing  Air  Route  Traffic  Control  Center  (ARTCC)  display 
channel  equipment  will  be  in  service  longer  than  originally  planned  due  to 
delays  in  the  implementation  of  the  Advanced  Automation  System  (AAS).  This 
project  will  provide  a  display  channel  replacement  to  solve  reliability 
problems  associated  with  the  display  channel  equipment  and  will  Increase 
display  channel  capacity  to  meet  projected  air  traffic  requirements. 

Description  of  Problem:  ARTCC  display  channels  have  experienced  a  trend 
toward  higher  failure  rates  in  recent  years.  Additionally,  current  FAA 
predictions  indicate  that  some  ARTCCs  may  exceed  their  capacity  limits  before 
the  full  scale  implementation  of  AAS.  ARTCCs  have  exhausted  their  capacity  to 
add  radar  sectors  due  to  limitations  in  the  display  channel  processors  and  the 
associated  Display  Generators  (DG)  and  Radar  Keyboard  Multiplexers  (RKM). 

Description  of  Solution:  Provide  $10,800,000  in  FY  1994  for  upgrading  the 
prototype  system  to  a  full  functioning  operational  system;  and  for  design 
validation  testing  of  all  software  and  hardware  newly  developed  or  obtained 
from  the  prototype  system. 

Benefits:  Rehosting  the  display  channel  software  on  new  AAS  compatible 
hardware  solves  reliability  problems  affecting  the  display  channel.  The  new 
hardware  will  perform  with  high  reliability.  Maintenance  technician  training 
will  be  simplified  due  to  the  employment  of  AAS  compatible  hardware.  The 
resulting  increase  in  reliability,  maintainability,  and  availability  will 
improve  safety  by  decreasing  the  probability  of  system  failures  and  will 
reduce  the  costs  associated  with  repairs.   In  addition,  replacement  of  the 
display  channel  processors,  DGs,  and  RKMs  will  provide  an  increased  display 
channel  capacity  {up  to  90  display  positions). 


Appropriated  (FY  1982-1992) 

FY  1993  Appropriated 

FY  1994  Request 

Future  Requirement 

Total 


APPROPRIATION  SUMMARY 
Locations 


1 
__9 

10 


Amount  (SOOO) 

i  0.0 

0.0 

10,800.0 

46.900.0 

$57,700.0 


COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Tasks 


Location/ 
Quantity 


1.  FAA  Technical  Center 

Integration  and  Testing 

2.  Prototype  Upgrade  and  Testing 
Total 


Estimated  Cost 
fSOOOl 


$  2,500.0 

8.300.0 

$10,800.0 
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Budget  Item  No:  2A24         Fiscal  Year  1994         CIP:  24-15 

Program  Title:  Long  Range  Radar  (LRR)  Program  -  Establish 

Amount:  110,000,000  Location:  1 

Basis  for  Request:  In  order  to  meet  air  traffic  control  requirements,  the  FAA 
provides  en  route  radar  services  at  qualified  locations.  The  en  route  air 
traffic  control  system  relies  on  long  range  radar  to  ensure  safe  operations 
and  proper  aircraft  separation. 

Description  of  Problem:  Due  to  the  closure  of  Loring  Air  Force  Base  in  Maine, 
optimal  air  traffic  control  operations  cannot  be  achieved. 

Descriotion  of  Solution:  Provide  $10,000,000  in  FY  1994  to  fund  procurement 
of  ARSR-4  system  hardware  and  software,  system  spares,  engineering  support  and 
logistics  items.  An  estimated  $10,000,000  will  be  needed  in  the  future  to 
complete  implementation  of  the  ARSR-4  system. 

Benefits:  Enhanced  long  range  radar  coverage  will  be  attained  in  the  Loring, 
Maine  area. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $     0.0 

FY  1993  Appropriated  ---  0.0 

FY  1994  Request  1  10,000.0 

Future  Requirement  ^^^  10.000.0 

Total  1  $20,000.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  (SOOO) 

LRR  System  1  $10,000.0 
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FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 


Budget  Item  No:  2A25         Fiscal  Year  1994 
Program  Title:  DOD  Base  Closure 
Amount:  $7,600,000 


CIP:  32-28 


Location:  Various 


Basis  for  Request:  The  military  has  a  Congressional  commitment  to  close  a 
number  of  bases.  Some  of  these  bases  currently  provide  air  traffic  services. 
The  FAA  will  have  to  assume  these  services  six  months  before  the  bases  close. 


Description  of  Problem:  In  October  1991  Congress  approved  35  bases  for 

se  bases  began  closing  in  1992.  In  addition,  two  more  rounds  of 
scheduled  to  be  announced  in  1993  and  1995.  The  DOD  is  currently 


closure.  The 
closures  are 
performing  si 
NAS  in  the  vi 
Aviation  Act 
where  needed, 
to  operate  ba 


gnificant  air  traffic  control  functions  for  civilian  users  of  the 
cinity  of  certain  bases.  The  FAA  is  required  by  the  Federal 
of  1958  to  foster  aviation  and  to  provide  air  traffic  services 

In  addition,  FAA  is  encouraging  local  communities  to  continue 
ses  as  civilian  airports  to  minimize  system  capacity  constraints. 


Description  of  Solution:  Provide  first  year  funds  in  the  amount  of  $7,600,000 
to  allow  the  FAA  to  convert  various  military  bases  to  civilian  facilities  with 
standard  FAA  equipment.  The  FAA  expects  to  use  the  existing  military 
equipment  on  these  bases  and  remote  some  functions  until  the  equipment  can  be 
replaced  with  standard  FAA  equipment  (e.g.,  radar,  landing  aids, 
communications). 

Benefits:  System  capacity  will  improve.  Large  volumes  of  aircraft  currently 
operate  continuously  within  the  nation's  airspace  system  and  further  growth 
and  expansion  in  capacity  is  closely  linked  to  the  number  of  properly  equipped 
and  maintained  airports.  The  closure  of  military  bases  and  subsequent 
conversion  of  these  bases  to  civilian  airports  has  the  potential  to  add  needed 
landing  capacity  to  many  communities. 

APPROPRIATION  SUMMARY 


Appropriated  (FY  1982-1992) 

FY  1993  Appropriated 

FY  1994  Request 

Future  Requirement 

Total 


Locations 


Various 
Various 
Various 


Amount 

($000) 

$ 

7, 
93, 

0.0 
0.0 
,600.0 
,900.0  . 

$101, 

,500.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Taslcs 


Location/ 
Quantity 


1.  Program  Management  — 

2.  System  Hardware/Implementation    --- 
Total  Various 


Estimated  Cost 
LiOOOJ 

$  400.0 

7.200.0 

$7,600.0 


a/  Requirements  are  based  on  activity  levels  and  local  situations  which 
are  validated  on  a  year-to-year  basis.  This  total  reflects  requirements  for 
the  1991  DOD  Base  Closure  Commission  report  only.,  Additional  funding  will  be 
required  as  a  result  of  the  1993  and  1995  reports. 
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Budget  Item  No:  2A26         Fiscal  Year  1994         CIP:  46-16 

Program  Title:  Performance  Monitorino  Analysis 

Amount:  $900,000  Location:  Various 

Basis  for  Request:  The  current  systems  and  techniques  used  to  assess  ATC 
automation  adequacy  and  to  project  future  need  requires  significant 
enhancements.  An  automated  means  of  data  collection  and  analysis  to  support 
the  projection,  both  long  and  short  term,  of  the  capacity  and  performance  of 
air  traffic  automation  systems  (en  route  and  terminal)  is  required.  Such  a 
system  must  provide  sufficient  data  to  project  and  justify  new  and  enhanced 
operational  hardware  and  software  for  the  ATC  automation  systems.  An 
automated  means  to  assess  processor  capacity  under  average  and  maximum  traffic 
loads  is  needed.  Such  a  system  must  be  capable  of  projecting  capacity  growth 
requirements  with  sufficient  lead  time  to  allow  procurement  of  the  required 
hardware  and  software  to  satisfy  the  capacity  requirements.  Such  a  need  has 
been  identified  in  several  GAO  reports. 

Description  of  Problem:  At  the  present  time,  only  automated  radar  terminal 
system  (ARTS)  sites  and  the  en  route  Host  equipment  provide  any  capacity  data. 
The  computer  reliability  data  and  capacity  data  is  collected  in  a  variety  of 
manual  and  automated  forms.  Data  collection  is  largely  a  labor  intensive 
effort,  difficult  to  enhance  and  inflexible.  The  collection  is  sometimes 
incomplete.  The  integration  and  analysis  of  this  data  is  time  consuming  and 
labor  intensive,  plus  the  volume  of  data  precludes  any  in-depth  analysis. 
Other  valuable  parameters  that  would  be  useful  in  supporting  capacity  analysis 
are  not  collected.   It  is  extremely  difficult  to  compare  processor  capacity 
data  with  either  the  ATC  system  capacity  data  or  the  reliability/ 
maintainability  data  of  the  national  airspace  performance  reporting  system 
(NAPRS).  Because  of  these  deficiencies,  it  is  extremely  difficult  to  use  the 
data  to  project  and/or  justify  new/enhanced  operational  hardware  and  software 
for  the  ATC  automation  systems. 

Description  of  Solution:  Provide  $900,000  to  initiate  procurement  of  data 
collection  devices  for  TRACONs  and  ARTCCs  for  the  collection  of  performance 
data  and  archiving  of  that  data  on  a  periodic  basis.  The  objective  is  to 
develop  an  integrated  performance  monitoring  information  system  that  will 
provide  data  for  addressing  the  adequacy  of  the  air  traffic  automation  systems 
which  is  expandable  beyond  just  ARTS  and  Host.  The  system  will  automatically 
collect  data  in  a  format  that  will  facilitate  access  for  various  operations 
and  service  organizations. 

Benefits:  This  program  will  provide  an  automated  means  to  support  capacity 
and  performance  of  the  air  traffic  system,  both  en  route  and  terminal. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $    o.O 

FY  1993  Appropriated  ---  0  0 

FY  1994  Request  ---  90o!o 

Future  Requirerent  ---  5  gpo'o 

Total  Various  $7,100.0 
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COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Locations/           Es 
Quantity  

Program  Management  Various  $  900. 0 


*^*^;'^*>'  Locations/  Estimated  Cost 

'^?K? —  Quantity  fsoooi 
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Budget  Item  No:  2B01         Fiscal  Year  1994         CIP:  24-13;  44-60; 

34-13 

Program  Title:  Airport  Surveillance  Radar  (ASR) 

Amount:  $44,300,000  Location:  Various 

See  Narrative  Justification  for  Budget  Item  No:  IBOl 
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Budget  Item  No:  2B02         Fiscal  Year  1994         CIP:  24-18 

Program  Title:  Terminal  Doppler  Weather  Radar  (TDWR) 

Amount:  $5,800,000  Location:  Various 

Basis  for  Request:  The  terminal  doppler  weather  radar  (TDWR)  program  will 
establish  a  terminal  aviation  weather  radar  capability  that  will  provide 
accurate  aviation  weather  products  (microburst,  gust  fronts,  and  related 
hazardous  windshear).  It  will  also  furnish  software  algorithms  to  improve  the 
radar  presentation  of  weather  data. 

Description  of  Problem:  Present  radar  systems  can  only  detect  the  location 
and  intensity  of  precipitation.  The  presence,  location,  and  altitude  of 
hazardous  weather  phenomena  such  as  turbulence,  microbursts,  and  gust  fronts 
producing  windshear  conditions  are  not  adequately  determined. 

Description  of  Solution:  Provide  $5,800,000  to  continue  implementation  of  47 
TDWR  systems  at  high  activity  terminal  locations  that  experience  microburst 
and  other  hazardous  weather  phenomena.  Funding  will  cover  implementation 
activities  performed  by  technical  and  engineering  support  contractors. 

Benefits:  Providing  terminal  area  Doppler  weather  radar  will  increase 
aviation  safety  with  the  accurate  and  timely  detection  of  hazardous  aviation 
weather  conditions.  Weather  related  arrival  and/or  departure  delays  will  be 
reduced  allowing  savings  in  aviation  fuel  consumption. 


APPROPRIATION  SUMMARY 

Locations 

Amount  ($0001 

Appropriated  (FY  1982-1992)           47 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

$317,647.0 

20,000.0 

5,800.0 

28.500.0 

Total                           47 

$371,947.0 

COST  ESTIMATE  OF  WORK  TO  BE 

FUNDED 

THIS 

YEAR 

Activity                      Location/ 
Tasks                       Quantity 

Estimated  Cost 
($000) 

Technical/Engineering  Support     Various  $5,800.0 
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Budget  Item  No:  2B03         Fiscal  Year  1994        CIP:  24-12 

Program  Title:  Mode  S  -  Provide 

Amount:  $10,100,000  Locations:  Various 

Basis  for  Request:  Mode  S  is  the  successor  to  the  air  traffic  control  radar 
beacon  system  (ATCRBS)  as  FAA's  secondary  surveillance  capability.  Although 
the  production  buy  is  funded  in  prior  years,  regional  and  other  software 
modification  costs  were  deferred  while  awaiting  contractor  deliveries  of 
equipment  and  software. 

Description  of  Problem:  The  current  radar  is  limited  In  its  ability  to  keep 
pace  with  traffic  growth.  Without  improved  surveillance,  additional  radar 
track  processing,  and  data  link,  most  of  the  controller/pilot  productivity 
enhancements  inherent  in  the  advanced  automation  projects  cannot  be  realized. 
Labor  intensive  maintenance  and  expensive,  obsolete  parts  drive  operational 
costs  for  current  radars  even  higher. 

Description  of  Solution:  Acquire  Mode  S  ground  sensors  to  relieve  the 
secondary  surveillance  deficiencies  noted  above.  The  FY  1994  request  would 
provide  $1,400,000  for  system  modifications,  $1,540,000  for  regional  support, 
$1,100,000  for  test  equipment,  $4,900,000  for  continued  program  support  which 
includes  operational  and  shakedown  testing,  and  $1,160,000  for  provisioning. 

Benefits:  Compared  with  the  current  system.  Mode  S  will  Improve  accuracy, 
reduce  interference,  replace  hard-to-maintain  equipment,  and  improve 
productivity  with  a  two  way  data  link  between  aircraft  and  controllers  or  data 
bases  on  the  ground. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  137  $397,900.0 

FY  1993  Appropriated  ---  5  300  0 

FY  1994  Request  ...  10,'lOo!o 

Future  Requirement  ---  25.100.0 

To^al  137  $43e,40o!o 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Estimated  Cost 
($0001 

$  1,400.0 
1,540.0 
1,100.0 
2,900.0 
2,000.0 

T.I         -  1.160.0 

lotal  Various  $10,100.0 


Activity 

Tasks 

Location/ 
Quantity 

1. 
2. 
3. 
4. 
5. 
6. 

System  Modifications 
Regional  Support 
Test  Equipment 
OT&E  of  Performance 
Support  Contractors 
Provisioning 

Upgrades 

... 
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Budget  Item  No:  2B04         Fiscal  Year  1994         CIP:  32-16 

Program  Title:  Digital  Bright  Radar  Indicator  Tower  FQuipment  (DRRIT^) 

Amount:  $8,000,000  Location:  Various 

Pasis  for  Request:  The  FAA  requires  additional  DBRITE  equipment  to  meet 
existing  and  new  service  requirements  for  primary  and  satellite  towers   This 
equipment  is  used  to  assist  the  air  traffic  controller  in  identifying  and 
sequencing  aircraft  traffic,  and  is  an  important  aid  in  providing  traffic 
advisories  to  aircraft  in  visual  flight  rules  (VFR)  conditions. 

Pgscrjption  of  Problem:  Air  traffic  growth  and  procedural  changes  now  qualify 
additional  satellite  towers  for  DBRITE  and  selected  existing  DBRITE  towers  for 
position  expansion. 

Description  of  Solution:  Provide  $8,000,000  to  procure  additional  DBRITE 
equipment  with  initial  spares,  installation,  and  provisioning. 

Benefits:  The  DBRITE  equipment  will  provide  additional  display  positions  at 
busy  air  traffic  control  towers  and  establish  positions  at  remote  towers  that 
do  not  currently  have  a  radar  display.  This  will  reduce  verbal  coordination 
and  increase  safety  at  both  the  hub  and  remote  towers. 

APPROPRIATION  SUMMARY 

Locations  Amount  f$0001 

Appropriated  (FY  1982-1992)  ---  $  3,000.0 

FY  1993  Appropriated  ---  7  700  0 

FY  1994  Request  ---  B^OOoio 

Future  Requirement  ---  33.600.0 

Total  Various  $52^300.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($0001 

1.  DBRITE  --.  $6,700.0 

2.  FAA  Support/Regional  Costs        —  300.0 

3.  Contract  Support  ---  1,0000 
Total  Various  $8,000.0 
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Budget  Item  No:  2B05         Fiscal  Year  1994         CIP:  64-27 

Program  Title:  Precision  Runway  Monitors 

Amount:  $27,000,000  Location:  Various 

Basis  for  Request:  Increasing  airport  capacity  Is  an  urgent  FAA  mission 
requirement.  Immediate  capacity  increases  can  be  realized  with  the 
installation  of  precision  runway  monitor  (PRM)  radars  and  displays.  Five  of 
the  candidate  airports  having  closely  spaced  {4i300-3,400  feet)  parallel 
runway  pairs  have  been  validated  as  having  positive  cost-benefits.  Other 
airports  having  more  closely  spaced  pairs,  triple,  or  quadruple  parallel 
runways  also  stand  to  benefit  from  the  new  radars. 

Description  of  Problem:  Airports  with  parallel  runways  can  use  those  runways 
simultaneously  in  visual  conditions;  but  in  instrument  conditions,  the  runways 
cannot  be  used  simultaneously  unless  they  are  at  least  4,300  feet  apart. 
Traffic  volume  could  be  increased  if  more  timely  and  accurate  radar 
surveillance  data  were  available  to  the  controller  in  bad  weather. 

Description  of  Solution:   In  FY  1992,  Congress  appropriated  $35,000,000  for 
the  procurement  of  five  Electronically  Scanned  (E-Scan)  PRM  systems.  Provide 
$27,000,000  in  FY  1994  for  continued  software  development  for  increased  target 
capacity,  installation  at  four  sites,  spares,  contractor  maintenance,  and 
contractor  support  activities  needed  for  commissioning  of  the  five  E-Scan 
systems. 

Benefits:  Approach  landings  at  the  five  airports  which  currently  have 
restricted  use  of  their  parallel  runways  are  estimated  to  increase  by  as  much 
as  44  percent  during  instrument  meteorological  conditions  (IMC).  Additional 
sensors  will  be  installed  at  locations  with  the  greatest  potential  benefit. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  6  $  83,404.0 

FY  1993  Appropriated  ---  14,000.0 

FY  1994  Request  ---  27,000.0 

Future  Requirement  ---  14.000.0 

Total  6  $138,404.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

1.  Installation  Costs  Various  $  8,500.0 

2.  Spares  ---  3,000.0 

3.  Contractor  Maintenance/Support  ---  5,000.0 

4.  Production/Test/Development  ---  5,000.0 

5.  Regional/Other  ---  3,000.0 

6.  Program  Management  Support  —  z'sqq.q 
Total  Various  $27,000.0 
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Budget  Item  No:  2B06        Fiscal  Year  1994         CIP:  62-23 

Program  Title:  Airport  Movement  Area  Safety  System  (AMASS) 

Amount:  $13,100,000  Locations:  12 

B^jis  for  Request:  Airport  Surface  Detection  Equipment  (ASDE-3)  provides  Air 
Traffic  Controllers  with  a  video  display  of  all  vehicles  and  obstacles  on  an 
airport's  runways  and  taxiways.  An  essential  requirement  exists  to  provide 
automatic  aural  and  visual  warnings  and  alerts  to  local  and  ground  controllers 
whenever  ASDE-3  detects  potential  runway  incursions  or  accidents,  as 
controllers  are  not  able  to  watch  the  display  at  all  times.  AMASS  provides 
the  necessary  algorithms  to  enable  the  ASDE-3  to  function  In  an  automatic 
alert  mode. 

Description  of  Problem:  Continuing  runway  incursions,  such  as  in  Detroit  and 
Los  Angeles,  reinforce  the  requirement  for  automated  monitoring  and  controller 
alerts  to  detect  potential  runway  incursions  and  accidents.  Although  ASDE-3 
itself  will  improve  safety,  the  controller  must  continuously  monitor  the  radar 
to  prevent  runway  incursions.  AMASS  provides  an  automated  backup  to  alert  the 
controller  to  a  potential  conflict. 

Description  of  Solution:  The  AMASS  system  uses  the  ASDE-3  as  the  surveillance 
sensor.  Safety  algorithms  within  AMASS  provide  timely  aural  and  visual  alerts 
to  the  controller  when  a  conflict  is  imminent.  AMASS  is  designed  to  improve 
safety  by  allowing  the  controller  sufficient  reaction  time  to  intervene  and 
resolve  potential  conflicts.  In  FY  1994,  $13,100,000  is  requested  for 
production  and  installation  of  AMASS  at  twelve  sites. 

Benefits:  Improve  safety  of  aircraft  operations  on  the  ground  by  providing 
controllers  with  automatic  runway  incursion  warnings  and  alerts. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $    o.O 

FY  1993  Appropriated  ---  3,000  0 

FY  1994  Request  12  13,10o!o 

Future  Requirement             H  IS.QQO.O  4/ 

Total  34  $31,100.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($0001 

Centrally  Procured  Equipment 
and  Services  12  $13,100.0 


a/  A  future  requirement  is  currently  under  review  to  procure  AMASS  for 
the  ten  ASDE  systems  added  In  the  FY  1993  Conference  Report. 
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Budget  Item  No:  2B07         Fiscal  Year  1994         CIP:  32-20 

Program  Title:  Mode  C  Intruder  (MCI)  -  Expand  ARTS  IIIA  Capacity 

Amount:  $2,500,000  Location:  Various 

Basis  for  Request:  The  Mode  C  Intruder  program  expands  the  conflict  alert 
functions  at  ARTS  IIIA  facilities  to  include  warnings  of  potential  conflicts 
between  an  aircraft  under  the  control  of  the  air  traffic  controller 
(associated  aircraft)  and  an  aircraft  not  under  the  control  of  the  air  traffic 
controller  (unassociated  aircraft),  and  provides  repair  and  support  of 
ARTS  IIIA  automation  equipment. 

Description  of  Problem:  With  deregulation  of  the  airline  industry  and  the  use 
of  traffic  hubbing  at  selected  airports,  aviation  has  undergone  significant 
growth  in  recent  years.  This  growth  has  resulted  in  an  increase  in 
potentially  hazardous  situations  arising  between  associated  and  unassociated 
aircraft. 

Description  of  Solution:  Provide  $2,500,000  in  FY  1994  for  continued  MCI 
hardware  production  and  installation. 

Benefits:  Adaptation  and  installation  of  Mode  C  Intruder  software  and 
hardware  will  assist  the  air  traffic  controller  by  expanding  the  conflict 
alert  function  at  ARTS  IIIA  facilities  to  include  associated/unassociated 
aircraft  pairs.  The  addition  of  Mode  C  capability  to  ARTS  IIIA  facilities 
will  increase  safety  by  avoiding  potentially  hazardous  situations  when  an 
unassociated  aircraft  intrudes  on  the  airspace  of  an  associated  aircraft. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $  94,200.0 

FY  1993  Appropriated  ---  13,100.0 

FY  1994  Request  ---  2,500.0 

Future  Requirement  —  0.0 

Total  Various  $109,800.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

Hardware  Production  and 

Installation  Various  $2,500.0 
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Budget  Item  No:  2B08         Fiscal  Year  1994         CIP:  32-26 

Program  Title:  Southern  California  Terminal  Radar  Approach  Control 
(TRACON)  Facilities  Consolidation 

Amount:  $1,000,000  Location:  Various 

Basis  for  Request:  Consolidation  of  five  Los  Angeles  Basin  terminal  radar 
approach  control  facilities  (TRACON's)  will  enhance  traffic  management  in 
Southern  California  and  will  allow  more  efficient  use  of  the  airspace. 

Description  of  Problem:  The  Los  Angeles  Basin  is  surrounded  by  the  Pacific 
Ocean  and  the  San  Rafael,  Sierra  Madre,  Tehachapi,  San  Gabriel, 
San  Bernardino,  San  Jacinto,  and  Santa  Ana  Mountain  ranges.  The  basin  area  is 
approximately  75  miles  wide  and  100  miles  long.  Instrument  operations  in 
Southern  California  have  increased  122  percent  over  the  last  12  years.  The 
combination  of  increased  traffic  and  airspace  complexity  necessitates 
regulatory  airspace  action  in,  and  adjacent  to,  the  Los  Angeles  Basin.  The 
major  portion  of  this  airspace  below  10,000  feet  is  currently  controlled  by 
TRACON  facilities  located  at  Los  Angeles,  Burbank,  El  Toro,  Ontario,  and  San 
Diego.  These  five  TRACON  facilities  provide  instrument  flight  rule  services 
for  21  airports  within  their  respective  areas  of  jurisdiction.  This  includes 
five  major  air  carrier  airports  and  three  military  air  fields. 

Studies  addressing  the  consolidation  of  terminal  radar  approach  control 
facilities  in  the  Southern  California  area  can  be  traced  back  to  the  early 
1970's.  These  studies  addressed  individual  facility  requirements  to  improve 
arrival  and  departure  control  procedures,  without  focusing  on  the  entire 
Southern  California  area.  Working  groups  were  formed  to  develop  a  systems 
approach  to  the  growing,  complex  problem  of  providing  optimum  service  to  the 
maze  of  airports  located  in  the  basin  area. 

In  FY  1988,  2,234,500  instrument  operations  were  recorded,  and  the  forecast 
calls  for  well  over  3,000,000  per  year  by  the  year  2000. 

Description  of  Solution:  Provide  funding  of  $1,000,000  for  the  inclusion  of 
San  Diego  TRACON  in  the  new  facility.  Funding  for  permanent  change  of  station 
moves  to  support  the  consolidation  of  the  five  Los  Angeles  Basin  facilities 
has  been  included  in  Budget  Activity  Five  ($7,985,000). 

Benefits:  This  consolidation  will  enhance  safety,  improve  airspace 
utilization,  and  provide  an  IFR  air  traffic  control  system  approach  for  the 
major  hub  and  satellite  reliever  airports  in  Southern  California. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $102,700.0 

FY  1993  Appropriated  ---  10,000.0 

FY  1994  Request  1  1,000.0 

Future  Requirement  ---               0^ 

Total  Various  $113,700.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($0001 

Headquarters  Support  Various  $1,000.0 
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Budget  Item  No:  2809         Fiscal  Year  1994         CIP:  32-22 

Program  Title:  Dallas/Fort  Worth  Metroolex  Program 

Amount:  $13,300,000  Location:  1 

Basis  for  Request:   The  Dallas/Fort  Worth  Metroplex  Air  Traffic  System  Plan 
has  been  developed  to  meet  the  current  airport  activity  and  forecasted  air 
traffic  growth  over  the  next  two  decades. 

Description  of  Problem:   The  existing  air  traffic  control  system  was  designed 
in  the  late  1960's  and  has  provided  adequate  air  traffic  service  In  the  past. 
The  increased  volume  of  traffic,  coupled  with  the  operational  complexity  of 
the  airspace  encompassing  the  Dallas/Fort  Worth  area,  has  placed  constraints 
on  efficient  air  traffic  control  operations. 

Description  of  Solution:  The  FY  1994  request  is  to  provide  $13,300,000  for 
the  accomplishment  of  the  following  projects:  begin  site  preparation  and 
equipment  installation  in  expanded  TRACON;  acquisition  of  administrative 
telephone  system  and  furniture  for  the  expanded  TRACON;  establish/add  Interim 
back-up  enroute  communications  capabilities;  installation  of  additional  low 
density  radio  communications  links;  continue  purchase  and  installation  of 
fiber  optic  loop  cable;  installation  of  six  additional  sensors  for  low  level 
wind  shear  advisory  system;  establish  additional  position  at  Waco  TRACON; 
construction  of  the  new  parking  facility  to  serve  center  ATCT  and  expanded 
TRACON  complex;  acquisition  of  compass  locator  equipment;  and  acquisition  of 
Mode  S  for  east  ASR-9. 

Benefits:  Airport  and  airspace  capacity  will  be  Increased  and  user  delays 
will  be  reduced  based  on  the  major  air  traffic  procedural  changes  planned  as 
part  of  the  overall  Dallas/Fort  Worth  Metroplex  Program. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  —  $  88,458.1 

FY  1993  Appropriated  ---  43,675.0 

FY  1994  Request  1  13,300.0 

Future  Requirement              I  20.500.0 

Total  1  $165,933.1  i/ 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Location/            Estimated  Cost 
Task  Quantity  (JOOO) 

1.  Headquarters  Procurement         ---  $  4,735.3 

2.  Regional  Site  Work  l  8.564.7 

Total  1  $13,300.0 


a/  The  estimated  total  program-cost  has  increased  by  $20,000,000.  This 
increase  in  the  total  program  cost  was  caused  by  the  "stretching  out"  of  the 
original  program  over  several  additional  fiscal  years;  the  requirement  for 
multiple  and/or  expensive  procurements  due  to  delays  and/or  cost  escalations 
in  national  equipment/systems  acquisitions  (i.e.,  thus  requiring  initial, 
interim,  and/or  follow-on  procurements  to  meet  program  schedules);  and  the 
need  to  address  previously  approved  requirements  in  a  more  extensive/costly 
manner.  There  has  been  as  change  jn  the  program  scope. 
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Budget  Item  No:  2810         Fiscal  Year  1994         CIP:  42-21;  46-16 

Program  Title:  Terminal  Software  Development  Imolementatinn 

Amount:  $7,400,000  Location:  Various 

Bgsis  for  Request:  Software  enhancements  and  modification  implementation  to 
the  terminal  air  traffic  control  system  are  required  to  ensure  that  these  NAS 
facilities  meet  the  increasing  operational  and  safety  needs. 

PgSgriPtion  of  Pr9t)1?ff):  FAA  requirements  for  modernizing  and  enhancing 
terminal  automation  software/firmware  exceed  in-house  capabilities.  The 
implementation  of  enhancements  to  software  for  the  existing  operational 
automated  radar  terminal  systems  (ARTS)  and  en  route  automated  tracking 
systems  (EARTS)  must  continue  until  replaced  by  the  Advanced  Automation  System 
(AAS). 

Description  of  Solution:  Provide  $7,400,000  for  contractor  support  for 
existing  software  and  firmware,  including  implementation  of  corrections  of 
software  anomalies  and  enhancements  to  satisfy  required  system  processing 
modifications;  integration  of  ARTS/EARTS  operational  software  enhancements; 
support  and  configuration  control  of  the  national  library  of  local  case  files- 
and  to  provide  full  digital  ARTS  display  (FDAD)  maps. 

Benefits:  Continued  improvement  of  the  terminal  automation  systems 
software/firmware  will  keep  the  NAS  facilities  operating  until  implementation 
of  AAS.  This  will  ensure  that  software/firmware  functionality  meets 
operational  and  safety  requirements. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $11,500.0 

FY  1993  Appropriated  —                  9  OOO  0 

FY  1994  Request  .-                  7;40o!o 

Future  Requirement  ..-  ~i 

Total  Various  $27,90o!o 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

*^t^vi^y  Location/  Estimated  Cost 

Tasks Quantity  ($000) 

1.  Terminal  Software  Development 

Implementation  Various  $7,000  0 

2.  FDAD  Maps  ^^  400 !o 

Total  Various  $7,400.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2B11         Fiscal  Year  1994         CIP:  32-24 

Program  Title:  Chicago  Terminal  Radar  Approach  Control  (TRACON)  Relocation 

Amount:  $18,200,000  Locations:  1 

Basis  for  Request:  The  Chicago  O'Hare  TRACON  is  the  second  busiest  terminal 
radar  approach  control  facility  in  the  United  States,  handling  over  one 
million  flights  annually  to  and  from  O'Hare  International  Airport  and  at 
surrounding  satellite  airports  including  Chicago  Midway.  Instrument 
operations  at  the  Chicago  TRACON  have  increased  annually  by  4.5  percent  from 
FY  1984  through  FY  1989,  and  are  forecast  to  increase  annually  by  6.7  percent 
from  FY  1990  through  FY  1995.  Actual  growth  in  instrument  operations  at  FAA 
towered  satellite  airports  (approach  control  services  provided  by  O'Hare 
TRACON)  have  increased  over  100  percent  from  FY  1984  through  FY  1989. 

Description  of  Problem:  The  existing  TRACON  facility  was  established  In  1971 
and  has  been  reconfigured  and  expanded  to  its  maximum.  The  facility  cannot  be 
expanded  to  meet  current  and  future  traffic  activity  requirements.  A  facility 
staff  study  performed  as  an  adjunct  to  the  O'Hare  System  Safety  and  Efficiency 
Review  report  determined  further  TRACON  expansion  or  addition  is  not  feasible 
due  to  its  location  relative  to  other  airport  facilities  and  structures.  Also 
identified  in  the  report  are  relocation  alternatives  and  recommendations  such 
as  increased  space,  additional  operational  radar  positions  (facility  maximum 
is  18  but  guidelines  indicate  24  are  required  today),  and  controller 
recruitment  and  retention  as  new  facility  requirements. 

Description  of  Solution:  Provide  $18,200,000  for  procurement  of  a 
telecommunications  system,  a  radio  communications  loop,  including  Leased 
Interfacility  NAS  Communications  System,  and  radio  equipment  (i.e., 
transmitter  receivers,  antennas,  cabling,  etc.)  to  support  the  relocation  and 
expansion  of  this  major  TRACON  facility. 

Benefits:  Facility  relocation  will  enhance  safety  and  benefit  the  users 
through  improved  airspace  utilization  and  increased  capacity.  It  will  reduce 
delays  and  enhance  safety  in  the  Great  Lakes  Area.  It  will  also  provide  the 
space,  equipment,  and  enhancements  needed  to  meet  urgent  operational 
requirements,  improve  quality  of  life,  and  provide  the  basis  for  the 
recruitment  and  retention  of  a  qualified  work  force. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $49,600.0 

FY  1993  Appropriated  ---  21,000.0 

FY  1994  Request  1  18,200.0 

Future  Requirement  ---  2.700.0 

Total  1  $91,500.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

1.  Headquarters  Procured  ---  $18,100.0 

Equipment  and  Services 

2.  Regional  Site  Work  ---  iqq.o 
Total                           ---                $18,200.0 
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Budget  Item  No:  2B12         Fiscal  Year  1994         CIP:  32-04 

Program  Title:  ARTS  HIE  Upgrades  for  Selected  Air  Traffic  Facilities 

Amount:  $23,600,000  Locations:  2 

Basis  for  Request:  To  upgrade  terminal  automation  at  new/expanded  TRACONs 
from  the  ARTS  IIIA  to  ARTS  HIE  configuration  to  meet  projected  air  traffic 
requirements  until  implementation  of  AAS. 

Description  of  Problem:  All  FAA  high  density  terminal  radar  approach  control 
facilities  (TRACONs),  with  the  exception  of  the  New  York  TRACON,  are  supported 
by  the  ARTS  IIIA  system.  By  the  year  1995,  some  ARTS  IIIA  systems  will  be 
operating  near  or  beyond  rated  capacity. 

Description  of  Solution:  Provide  $23,600,000  in  FY  1994  for  procurement  of 
ARTS  HIE  hardware,  software,  and  program  support.  The  requested  funds  will 
upgrade  the  ARTS  IIIA  to  the  ARTS  HIE  hardware  configuration  at  Dallas/Fort 
Worth  (DFW)  and  Southern  California  (SCT),  adapt  ARTS  HIE  software  to  support 
their  air  traffic  control  requirements,  and  provide  necessary  integrated 
logistic  support  for  the  ARTS  HIE  program. 

Benefits:  Installation  and  adaptation  of  ARTS  HIE  hardware  and  software  will 
overcome  inherent  design  limitations  in  the  ARTS  IIIA  that  preclude  further 
expansion  (beyond  that  included  with  the  Mode  C  Intruder  (MCI))  to  meet  ever 
increasing  demands  for  additional  target  tracking  and  display  abilities,  and 
will  enhance  air  safety  and  help  alleviate  traffic  flow  problems  prior  to  the 
implementation  of  AAS. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $     0.0 

FY  1993  Appropriated  1  13,200.0 

FY  1994  Request  2  23,600.0 

Future  Requirement  ---  24.800.0 

Total  Various  $61,600.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

1.  Hardware  2  $9,300.0 

2.  Software  Adaptation  ---  6,000.0 

3.  NAILS  ---  4,100.0 

4.  Program  Management  ---  2,300.0 

5.  Engineering  Services  ---  1.900.0 
Total  2  $23,600.0 
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Budget  Item  No:  2813         Fiscal  Year  1994         CIP:  26-01 
Program  Title:  Remote  Maintenance  Honltorina  System  (RMMSl 


Base 

Investment 
Total  Amount 


$20,700,000  Location:  Various 

7,000,000 
$27,700,000 


Basis  for  Request:  This  Is  a  continuation  of  a  multiyear  program  to  establish 
the  remote  maintenance  monitoring  system  (RmS)  In  accordance  with  the 
requirements  and  design  In  the  National  Airspace  System  (NAS)  specifications. 
Contracts  were  awarded  In  FY  1989  and  FY  1990  for  processor  enhancements, 
maintenance  data  terminals,  and  applications  software. 

Description  of  Problem:  Current  maintenance  procedures  rely  on  frequent  site 
visits  to  accomplish  necessary  preventive  and  corrective  maintenance  tasks. 
Under  plans  to  consolidate  the  work  force  Into  centrally  located  centers,  the 
level  of  resources  demanded  by  the  number  and  duration  of  site  visits  will  not 
be  available.  Automated  facility  performance  monitoring  and  control 
information  will  be  provided  from  remote  locations  to  the  maintenance 
specialists  at  centrally  located  maintenance  centers. 

Description  of  Solution:  Provide  $27,700,000  to  continue  development, 
production,  and  installation  of  the  hardware  and  software  that  will  enable  NAS 
subsystems  to  be  monitored  and  controlled  from  central  locations  throughout 
the  NAS.  The  RMMS  will  allow  the  FAA  to  automate  and  centralize  Its 
maintenance  operations.  The  funding  will  provide  modifications  to  already 
deployed  NAS  subsystems  for  the  addition  of  remote  monitoring  capabilities 
(such  as  radar  and  environmental  systems);  for  completion  of  Maintenance 
Processor  Subsystems  (MPS)  enhancements;  software  connectivity  of  newly 
developed  and  retrofitted  subsystems;  and  the  establishment  of  ARTCC 
maintenance  control  centers  (MCC)  to  centralize  maintenance  activities. 
Funding  is  required  in  FY  1994  for  production  of  maintenance  management  system 
software  (MMS),  monitor  and  control  software  (MCS),  and  ARTCC  MCC. 

Benefits:  The  remote  maintenance  monitoring  system  will  Increase  work  force 
productivity,  support  work  force  consolidation,  and  Improve  the  quality  of 
services  being  provided  by  NAS  facilities  and  equipment  needed  for  air  traffic 
control.  Increased  efficiencies  In  these  areas  will  limit  the  number  of 
airway  facilities  staff  needed  as  the  new  NAS  subsystems  become  operational. 
The  commissioned  retrofitted  subsystems  (ARSR-1/2,  ARSR-3,  ATCBl-5,  and  ILS) 
are  continuing  to  produce  benefits  attributable  to  the  RMH. 

APPROPRIATION  SUMMARY 

LPMttOnS  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  —  $245,967.6 

FY  1993  Appropriated  —  31,800.0 

FY  1994  Request  —  27,700.0 

Future  Requirement  ••-  22.S00.0 

Total  Various  $327,967.6 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  VFAR 


Activity 

Location/ 

Estimated  Cost 

Tasks 

OuintUv 

(iOOOl 

1.  MPS  Enhancements 

$13,500.0 

2.  MCC 

— 

3,500.0 

3.  MCS  and  MMS  Software 

— 

7,800.0 

4.  FAA  Tech  Center  Operational 

Test  and  Evaluation 

... 

1.800.0 

5.  Program  Management 

— 

I.IQO.O 

Total  Various  $27,700.0 
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Budget  Item  No:  2814        Fiscal  Year  1994        CIP:  22-13,  42-14 

Program  Title:  Terminal  Air  Traffic  Control  Facilities  Replacement 

Amount:  $1,000,000  Location:  10 

Basis  for  Request:  The  FAA  owns  or  leases  over  400  control  towers  and  must 
continually  replace  various  tower  facilities  and  equipment  to  provide  an 
acceptable  level  of  safe  air  traffic  control  service  and  to  meet  current  and 
future  operational  requirements. 

Description  of  Problem:  The  Increase  in  terminal  air  traffic  activity  has 
caused  an  expansion  in  services  such  as  radar  advisory  service  for  aircraft 
operating  under  visual  flight  rules,  and  special  handling  for  noise  abatement 
programs.  Airport  expansion  has  Increased  the  distances  from  the  control 
tower  to  outer  aircraft  movement  areas  creating  blind  viewing  areas  which 
require  special  handling  by  air  traffic  controllers.  Many  of  the  FAA's 
control  tower  facilities  are  20-40  years  old  and  there  is  an  ongoing 
requirement  to  replace  or  modernize  several  facilities  annually. 

Description  of  Solution:  Provide  $1,000,000  for  engineering  studies,  site 
selection,  long  lead  time  equipment  purchases  architectural  and  engineering 
work  to  be  accomplished  in  FY  1994.  This  phased  funding  approach  ensures  that 
each  project  is  planned  and  engineered  effectively  to  meet  current  and  future 
operational/technical  requirements,  and  that  adequate  funds  are  programmed  for 
construction  and  equipment  installation  at  each  site. 

Benefits:  Strategic  location  and  adequate  height  and  size  of  an  air  traffic 
control  tower  will  provide  an  efficient  working  environment  and  enable 
controllers  to  achieve  an  aerial  view  of  the  airport  and  see  outer  aircraft 
movement  areas  resulting  in  enhanced  safety  and  Increased  capacity. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  83  $417,692.6 

FY  1993  Appropriated  10                18,332.0 

FY  1994  Request  10                 1,000.0 

Future  Requirement  ---  ^  a/ 

Total  103  $437,024.6 


i/  Requirements  are  based  on  activity  levels  and  local  situations  which 
are  validated  on  a  year  to  year  basis. 


F&E-106 


321 


PRESIDENT'S  BUDCH 

FACILITIES  AND  EQUIPMENT 

fAIRPORT  AND  AIRWAY  TRUST  FUNDI 


COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Tasks 

ermlnal  Air  Traffic 
Facilities 

Location/ 

QuantUy 

10 

Estimated  Cost 
($000) 

Replace  T( 
Control 

$1,000.0 

First  phase  funding  for  control 

tower  facilities 

to  be  replaced  In  FY  1994: 

Merrill 
$100,000 

Kansas 
Salina 
$100,000 

Everett 
$100,000 

Columbus     San  Angel o 
$100,000     $100,000 

Florida       New  Hamoshlre 
Ft.  Lauderdale  Manchester 
$100,000      $100,000 

Callfprnift 

Oakland 
$100,000 

Virqinia 
Newport  News 
$100,000 

Viroinia 

Roanoke 

$100,000 

Locations  are  not  in  priority  order  and  are  subject  to  change  based  upon  site 
evaluations. 
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Budget  Item  No:  2B15         Fiscal  Year  1994         CIP:  42-13;  32-31; 

46-16 

Program  Title:  Air  Traffic  Control  Facilities  Modernization 

Amount:  $25,212,000  Location:  Various 

Basis  for  Request:  The  FAA  must  upgrade  and  Improve  various  terminal 
facilities  and  equipment  on  a  continuing  basis  to  provide  an  acceptable  level 
of  safe  service,  and  to  meet  current  and  future  operational  requirements. 

Descriotion  of  Problem:  In  many  cases,  normal  equipment  and  structures  wear 
out  rendering  facilities  obsolete  or  in  need  of  improvements.  During  the  time 
ATCT/TRACON  facilities  have  been  In  service,  many  changes  have  taken  place  in 
operational  or  safety  requirements  and  energy  costs.  This  program  Is  to 
ensure  that  there  will  be  an  orderly  transition  to  the  automated  equipment  and 
other  new  systems  and  that  the  integration  of  these  and  other  scheduled 
systems  into  the  Air  Traffic  Operations  environment  will  have  minimum  Impact 
to  existing  operations.  Equipment  that  is  scheduled  to  be  delivered  to  the 
ATCT's,  include:  Terminal  Doppler  Weather  radar  (TDWR),  Airport  Surface 
Detection  Equipment  (ASDE  III),  Terminal  Information  Display  System  (TIDS), 
Parallel  Runway  Monitor  (PRM),  and  Tower  Control  Computer  Complex  (TCCC). 
This  equipment  requires  space  suitable  for  integration  into  the  tower 
environment. 

To  transition  to  the  automated  and  other  new  equipment  configurations,  it  will 
be  necessary  to  assess  individual  ATCT  projects  and  facilities  for 
compatibility  with  tower  cab  and  tower  equipment  room;  assist  in  performing 
human  factors  analyses  for  the  most  effective  positioning  of  the  air  traffic 
controller  display  and  control  equipment  via  the  airway  facilities  tower 
integration  laboratory  (AFTIL);  assess  and  plan  for  temporary  shelters  and 
associated  power,  heating,  and  cooling  for  temporary  electronic  equipment 
space  while  present  equipment  rooms  are  being  renovated. 

The  power  and  the  Heating  Ventilation  and  Air  Conditioning  (HVAC)  at  many  of 
the  towers  receiving  this  equipment  must  be  upgraded  to  handle  both  the  new 
and  old  equipment  during  the  in-service  change-out.  The  transition  of  these 
projects  to  the  automated  and  other  new  equipment  configurations  is  critical. 
There  is  no  room  for  any  more  equipment  in  many  towers;  therefore,  base 
buildings  must  be  provided  or  expanded.  High  levels  of  safety,  service,  and 
efficiency  in  the  Air  Traffic  operation  must  be  maintained. 

Description  of  Solution:  Provide  $14,212,000  to  improve,  repair  and  modernize 
ATCT/TRACON  facilities  which  are  not  candidates  for  relocation  or 
consolidation.  Provide  $3,000,000  to  initiate  engineering  and  site 
preparation,  and  integration  of  the  automated  and  other  new  equipment  into 
ATCTs/TRACONS.  Provide  for  $8,000,000  for  development  of  requirement 
specifications  and  integration  design  for  automated  systems. 

Benefits:  This  effort  will  result  in  a  smooth  and  orderly  transition  of  CIP 
projects  into  FAA's  air  traffic  control  towers,  minimizing  disruption  of  the 
operating  system.  This  will  also  improve  the  operational  efficiency  and 
environment  of  obsolete  and  deteriorated  ATCT/TRACON  facilities. 
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APPROPRIATION  SUMMARY 


Lpcatipn? 

/\ffl?«nt  (1099) 

Appropriated  (FY  1982-1992) 



$135,107.8 

FY  1993  Appropriated 

73 

17,158.0 

FY  1994  Request 

... 

25,212.0 

Future  Requirement 

... 

.  a/ 

Total 

Various 

$177,477.8 

COST  ESTIMATE  OF  WORK  TO  BF  FUNDED  THIS  YEAR 

Activity 

Location/ 

Estimated  Cost 

Tasks 

OuantltY 

($000^ 

1.  Modernize  Air  Traffic 

Control  Facilities 

(National  Projects) 

14 

$  8,400.0 

2.  Regional  Projects 

48 

5,812.0 

3.  Initiate  Engineering  &  Site 

Preparation;  Integration 

and  Transition  Planning 

for  Acceptance  of  Automated 

and  Other  New  Equipment 

— 

3,000.0 

4.  Provide  for  Development  of 

Requirements  Specifications 

and  Integration  Design  for 

Automated  Systems 



8.000.0 

Total 

Various 

$25,212.0 

i/  Requirements  are  based  on  activity  levels  and  local  situations  that 
are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2B16         Fiscal  Year  1994         CIP:  44-07 

Program  Title:  Emergency  Transceiver  Replacement 

Amount:  S3, 000, 000  Location:  Various 

Basis  for  Request:  Provide  portable  emergency  transceiver  equipment  for  the 
air  traffic  control  tower  (ATCT)  and  terminal  radar  approach  control  (TRACON) 
facilities.  Procure  state-of-the-art,  reliable,  and  supportable  equipment  to 
replace  aging  equipment  currently  in  service.  Portable  transceivers  are 
required  for  providing  emergency  connunication  capability  in  ATCTs  and 
TRACONs. 

Description  of  Problem:  Ninety  percent  of  the  emergency  transceivers 
currently  in  use  at  the  ATCT  and  TRACON  facilities  are  antiquated  and  obsolete 
tube-type  equipment.  The  remaining  10  percent  of  the  facility  equipment  does 
not  meet  current  radio  frequency  interference  requirements.  It  is  essential 
that  this  communications  equipment  be  replaced  to  provide  safe  air  traffic 
control  services  that  will  significantly  decrease  both  maintenance 
requirements  and  interference  problems. 

Description  of  Solution:  Provide  $3,000,000  to  procure  emergency  transceivers 
for  ATCT  facilities.  This  effort  ultimately  will  provide  approximately  1,500 
VHF  and  UHF  transceivers  for  approximately  350  ATCT  facilities  and  150  TRACON 
facilities,  and  the  related  equipment,  spares,  and  services. 

Benefits:  This  procurement  will  provide  the  Federal  Aviation  Administration 
the  upgrade  necessary  to  maintain  emergency  communications  equipment  for  the 
ATCTs  and  TRACONs  while  reducing  maintenance  requirements  and  substantially 
decreasing  radio  interference  problems. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOi 

Appropriated  (FY  1982-1992)  ---  $     0.0 

FY  1993  Appropriated  ---  0.0 

FY  1994  Request  ---  3,000.0 

Future  Requirement  ---  48.600.0 

Total  Various  $51,600.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T»?k?  Quantity  ($0001 

Centrally  Procured 
Equipment  and  Services         Various  $3,000.0 
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Budget  Item  No:  2B17         Fiscal  Year  1994         CIP:  32-21 

Program  Title:  New  Denver  Airport  Establishment 

Amount:  $1,200,000  Location:  1 

Basis  for  Request:  The  need  to  establish  new  major  airports  to  Increase  the 
capacity  of  the  national  airport  system  1s  essential  for  the  growth  and 
enhancement  of  air  comnerce  in  the  United  States. 

Description  of  Problem:  The  Denver  Stapleton  Airport  cannot  meet  current 
airport  operations  or  accommodate  future  growth.  Due  to  physical  constraints 
and  environmental  problems,  expansion  of  the  existing  airport  was  not  deemed 
practical.  Consequently,  the  decision  to  build  a  new  airport  was  aade.  The 
city  has  completed  site  selection,  environmental  impact  studies,  and  land 
acquisition.  Construction  of  the  new  airport  is  on  schedule  for  opening  in 
1993.  Among  the  total  airport  requirements  are  the  establishment  of  new  air 
traffic  control  facilities,  airport  surveillance  radar  (ASR)  system, 
Instrument  landing  systems,  approach  lights,  weather  sensors,  navigational 
aids,  communications,  and  other  capita!  Investment  plan  systems  and  equipment. 

Description  of  Solution:  Provide  $1,200,000  funding  for  facilities  and 
equipment  support  at  the  New  Denver  Airport.  This  funding  will  provide  for 
transition  of  operations  from  Stapleton  to  the  new  airport,  the 
decommissioning  of  Stapleton,  the  clean-up  and  restoration  of  Stapleton  and 
recovery  of  usable  systems/equipment,  and  the  relocation  and  re-establishnent 
of  FAA  field  maintenance  activities. 

Benefits:  Establishment  of  a  new  airport  in  the  Denver,  Colorado,  area  will 
increase  the  air  traffic  system  capacity,  reduce  delays,  enhance  air  traffic 
safety,  and  provide  for  future  expansion. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  —-  $145,085.2 

FY  1993  Appropriated  ---  24,000.0 

FY  1994  Request  1  1,200.0 

Future  Requirement  ---  2.800.0 

Total  1  $173,085.2 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T??K?  Quantity  ($0001 

Regional  Site  Work  1  $1,200.0 
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Budget  Item  No:  2B18         Fiscal  Year  1994         CIP:  22-12 

Program  Title:  Terminal  Voice  Switch  Replacement  fTVSRl 

Amunt:  $26,600,000  Locations:  61 

Basis  for  Request:  Air  traffic  controllers  In  the  tenainal  environment 
require  a  reliable  voice  switching  capability  to  allow  voice  comnunlcatlon 
with  aircraft  through  radios  or  voice  communication  with  other  ground  based 
air  traffic  facilities  through  a  telephone  network.  The  Integrated  air 
traffic  control  terminal  voice  switch  provides  the  means  through  which  voice 
communication  paths  are  selected  and  established. 

Description  of  Problem:  Over  50  percent  of  the  456  voice  switches  in 
operation  at  air  traffic  terminals  are  leased  obsolete  electromechanical 
switches  which  were  installed  in  the  1960s  and  1970s.  These  switches  must  be 
replaced  before  the  leases  expire.  More  importantly,  these  switches  should  be 
replaced  before  they  jeopardize  the  safe  and  efficient  control  of  conmercial 
and  general  aviation  aircraft.  Many  of  the  systems  currently  installed  are 
unsupportable  and  replacement  switches  are  mandatory  to  ensure  continuation  of 
effective  control  services.  Replacement  of  these  electromechanical  switches 
with  modern  equipment  will  significantly  improve  the  operational  and 
maintenance  aspects  of  terminal  operations. 

Descriotion  of  Solution:  Provide  $21,600,000  to  procure  an  additional  61 
large  systems  from  an  existing  contract,  $4,000,000  to  support  the  procurement 
of  Operational  Support  Telephone  Systems  (OSTS)  which  must  be  replaced  in 
conjunction  with  the  replacement  of  electromechanical  voice  switching 
equipment,  and  $1,000,000  for  concept  exploration  in  replacing  obsolete 
government-owned  switches. 

Benefits:  This  procurement  will  provide  the  Federal  Aviation  Administration 
the  capability  to  continue  reliable  voice  communications  in  support  of  air 
traffic  terminal  operations. 


Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 
Total 


APPROPRIATION  SUMMARY 

Locations 

89 
66 
61 


247 


Amount  fSOOOl 

$28,201.3 
20,500.0 
26,600.0 

$92,101.3 


COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
_[iiks_ 


1. 


Centrally  Procured 
Equipment  and  Services 
2.  Program  Management 
Total 


Location/ 
Quantitv 


61 


61 


Estimated  Cost 


$25,000.0 

1-600.0 

$26,600.0 
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Budget  Item  No:  2B19        Fiscal  Year  1994        CIP:  25-08 

Program  Title:  Radio  Control  Eouipment  (RCE) 

Amount:  $14,900,000  Location:  Various 

Basis  for  Request:  This  project  replaces  present  radio  signaling  and  tone 
control  equipment  and  Improves  operational  performance  and  reduces  maintenance 
costs.  The  new  control  equipment  will  eliminate  operational  deficiencies  and 
improve  air-ground  connunications  services.  This  equipment  will  be  used  for 
controlling  radio  assets  at  remote  center  air/ground  communications  facility 
(RCAG),  remote  transmitter/receiver  (RTR),  and  remote  communications  outlet 
(RCO)  facilities. 

Description  of  Problem:  The  existing  tone  control  equipment  Incorporates 
obsolete  tube/relay  devices  that  have  functional  system  deficiencies,  such  as 
push-to-talk  keying  delays,  false  transfers  of  equipment,  no  naln/standby 
equipment  status  readback.  Improper  impedance  switching,  and  low  unit 
reliability.  The  existing  system  is  not  transparent  to  user  demands  and 
reconfigurations,  which  leads  to  lowered  productivity  and  inefficiency.  The 
new  equipment  must  meet  current  and  future  requirements  of  the  Air  Route 
Traffic  Control  Center  (ARTCC),  Terminal  Radar  Approach  Control  (TRACON)  and 
Automated  Flight  Service  Station  (AFSS). 

Description  of  Solution:  Provide  $14,900,000  for  procurement  of  RCE  that  is 
of  a  singular  design,  modular,  flexible,  and  expandable  to  meet  current  and 
future  Capital  Investment  Plan  (CIP)  requirements  for  the  ARTCC/RCAG, 
TRACON/RTR,  and  AFSS/RCO  facilities.  Current  requirements  will  focus  on 
replacing  obsolete  tube/relay  and  solid  state/relay  devices;  future 
requirements  will  focus  on  ARTCC  expansion  needs,  TRACON  consolidation  needs 
for  radio  control  equipment.  Future  requirements  will  satisfy  the  interfaces 
with  the  Voice  Switching  and  Control  Equipment  (VSCE)  and  radio  Interfaces  at 
the  RCAGs,  RTRs  and  RCOs.  The  requested  funding  will  be  used  to  continue 
procurement  of  a  RCE  which  will  be  logistically  supported  and  satisfy  the 
existing  requirement. 

Benefits:  The  RCE  will  have  two-way  control  data  channels,  In-band  signaling, 
logistical  support  (Maintenance  and  Supply)  and  Maintenance  Indication.  The 
replacement  of  obsolete  radio  control  equipment  will  eliminate  operational 
deficiencies  and  Improve  air-ground  service. 

APPROPRIATION  SUMMARY 

LwatlgP?  Amount  fSOOOl 

Appropriated  (FY  1982-1992)  ---  $223,700.0 

FY  1993  Appropriated  — -  6,000.0 

FY  1994  Request  -•-  14,900.0 

Future  Requirement  ---  23.500.0 

Total  Various  $270,100.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  VFAR 

Activity  Location/  Estinated  Cost 

TasKs  Omntitv  i%QOD\ 

Centrally  Procured 
Equipment  and  Services        Various  $14,900.0 
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Budget  Item  No:  2B20         Fiscal  Year  1994 
Program  Title:  Terminal  Communications  Imorovement 
Amount:  $2,062,000 


CIP:  46-16 


Location:  Various 


Basis  for  Request:  The  FAA  must  continually  upgrade  and  improve  various 
terminal  communications  facilities  and  equipment  to  satisfy  operational 
requirements.  Communications  facilities,  such  as  remote  transmitter/receiver 
sites,  provide  the  means  for  continuous  reliable  air/ground  communications  for 
air  traffic  control  service. 

Descriotion  of  Problem:  Additional  operating  positions  require  both  new 
communications  equipment  and  additional  flight  data  input/output  devices  in 
response  to  increased  traffic  and  airspace  realignments.  Existing 
communications  facilities  must  be  improved,  expanded,  or  relocated  to  assure 
continuation  of  high  quality  communications,  which  is  essential  to  maintain  an 
efficient  air  traffic  control  system. 

Description  of  Solution:  This  is  a  collection  of  improvement  projects 
required  to  keep  the  national  airspace  system  facilities  efficient  and  up-to- 
date.  Provide  $2,062,000  to  establish  or  relocate  remote  transmitter/ 
receiver  (RTR)  facilities,  establish  automatic  terminal  information  systems, 
establish  flight  data  input/output  equipment,  and  provide  in-service 
engineering  to  improve  and  maintain  the  air  traffic  control  communications 
system. 

Benefits:  Air-to-ground  and  inter/intra  facility  communications  are  the  most 
important  single  entity  in  the  performance  of  air  traffic  control.   The 
projects  are  for  correction  of  site  specific  problems  or  deficiencies, 
airspace  restructuring,  site  preparation,  and  terminal  in-service  engineering. 


APPROPRIATION  SUMMARY 
Locations 


Appropriated  (FY  1982-1992) 

FY  1993  Appropriated 

FY  1994  Request 

Future  Requirement 

Total 


Amount  (SOOO) 

$64,162.7 
2,062.0 
2,062.0 

^3/ 


Activity 
Tasks 


Various  $68,286.7 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Location/ 
Quantity 


1.  Establish/relocate  RTR 

facilities  2 

2.  Automatic  Terminal  Information 

Service  2 

3.  Provide  Flight  Data  Input/ 

Output  1 

4.  In-Service  Engineering  — 
Total  5 


Estimated  Cost 
($000) 

$1,155.0 

80.0 

52.0 
775.0 

$2,062.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2B21        Fiscal  Year  1994        CIP:  46-26 

Program  Title:  Employee  Safety  for  Alrnort  Traffic  Control  Towers  fATCT) 

Amount:  $36,000,000  Location:  Various 

Ba?1?  fgr  RgqMg?t:  This  funding  1$  requested  to  bring  ATCTs  into  compliance 
with  employee  fire  life  safety  standards  as  required  by  Executive  Order  12196, 
Occupational  Safety  and  Health  Program  for  Federal  Employees.  In  addition. 
Environment  Protection  Agency  regulations  require  that  asbestos  be  abated 
whenever  It  is  disturbed  as  a  result  of  construction.  Compliance  with  these 
standards  will  eliminate  conditions  such  as  exposure  to  asbestos  containing 
building  materials  (ACBM)  and  reduce  the  risk  of  fatalities  or  serious 
injuries  In  the  event  of  fire. 

Description  of  Problem:  The  Department  of  Labor,  Occupational  Safety  and 
Health  Administration  (OSHA),  requires  FAA  to  bring  ATCTs  Into  compliance  with 
FAA  Order  3900.32  and  3910.5  for  fire  life  safety.  Fire  safety  deficiencies 
exist  in  approximately  90  percent  of  the  ATCTs  and  ACBM  exist  In  most  ATCTs 
erected  prior  to  1978.  Examples  of  fire  safety  deficiencies  to  be  corrected 
are:  Insufficient  smoke/fire  alarm  systems,  unprotected  exits,  and  Improper 
type  or  quality  of  fire  extinguishers.  ACBM  will  be  affected  at  30  percent  of 
the  facilities  due  to  fire  safety  alteration  projects.  Asbestos  abatement 
required  to  mitigate  the  hazards  will  be  undertaken  as  part  of  fire  safety 
projects. 

Description  of  Solution:  Provide  $36,000,000  to  keep  ATCTs  In  compliance  with 
fire  life  safety  corrections  for  employees.  This  funding  will  allow  the  FAA 
to  complete  fire  safety  corrections  at  all  ATCTs  by  the  end  of  FY  1994.  All 
ATCTs  will  be  surveyed  for  ACBM  and  mandatory  actions  taken.  ACBM  corrections 
and  actions  will  continue  through  FY  1996. 

Benefits:  This  funding  will  allow  the  FAA  to  comply  with  OSHA  employee  fire 
life  safety  requirements  and  to  begin  actions  to  eliminate  asbestos  exposure 
in  all  standard  and  non-standard  ATCTs.  Asbestos  exposure  can  lead  to  the 
closing  of  critical  facilities  and  should  be  considered  a  high  priority 
requirement. 

APPROPRIATION  SUMMARY 

Location?  Amount  ($000) 

Appropriated  (FY  1982-1992)  --•  $25  852  5 

FY  1993  Appropriated  —               IbIsoo'o 

FY  1994  Request  ...               36,000.0 

Future  Requirement  .--  ^  ^ 

Total  Various  $80, 652! 5 

COST  ESTIMATE  OF  WORK  TO  BF  FUNDFD  THK  yPAP 

Activity  Locations/  Estimated  Cost 

l»?K?  Quantity  ($000^ 

Correct  Fire  Life  Safety 
Deficiencies  in  ATCTs         Various  $36,000.0 


i/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2B22         Fiscal  Year  1994         CIP:  24-14;  34-14 

Program  Title:  Airport  Surface  Detection  Equipment  (ASDEl 

Amount:  $12,600,000  Location:  Various 

Basis  for  Request:  The  original  ASDE-3  program  provided  for  the  establishment 
of  30  ASDE-3  systems  and  three  additional  sensors  to  satisfy  the  requirement 
for  three  dual  sensor  systems.  A  contract  was  awarded  in  1985  and  an  option 
was  exercised  in  1988  to  provide  the  additional  sensors.  Additional  funding  is 
required  to  provide  for  a  remote  tower  configuration  at  nine  sites  where  the 
existing  air  traffic  control  tower  (ATCT)  does  not  have  the  structural 
integrity  to  support  the  ASDE  on  top  of  the  ATCT.  Funding  is  required  to 
provide  for  engineering  and/or  design  of  post-production  parts  no  longer 
manufactured  by  various  subcontractors  and  additional  depot  spares  based  on 
updated  reliability  information.  Additional  funding  is  required  for  software 
upgrades  to  improve  operational  functionality. 

Description  of  Problem:  An  architectural  analysis  of  existing  ATCTs  indicates 
that  several  do  not  have  the  structural  integrity  to  support  the  installation 
of  the  ASDE-3  in  the  local  tower  configuration  (on  top  of  the  ATCT)  as 
originally  planned.  Since  design  of  the  ASDE-3,  certain  commercially  supplied 
components  are  no  longer  manufactured  due  to  vendors'  restructuring.  Parts 
that  cannot  be  procured  through  alternate  sources  that  perform  the  original 
form,  fit  and  function  must  be  redesigned  to  fit  the  ASDE-3  functional 
configuration.  Additionally,  field  operational  testing  revealed  software 
modifications  necessary  to  augment  ASDE-3  functionality. 

Description  of  Solution:  Provide  $8,000,000  in  FY  1994  to  provide  for  a 
change  in  the  ASDE-3  from  a  local  tower  to  a  remote  tower  configuration  at 
nine  sites.  Provide  $2,000,000  for  integrated  logistics  (supply)  support  and 
$2,600,000  to  provide  software  upgrades  to  improve  reliability  and  operational 
capability. 

Benefits:  The  ASDE  program  will  provide  positive  surveillance  and  assist  in 
expediting  aircraft  flow  during  restricted  visibility  conditions,  will  assist 
the  ground  controller  in  preventing  collision  situations,  and  will  allow  an 
orderly  movement  of  aircraft  and  ground  vehicles  on  the  airport  surface  when 
visibility  restrictions  prevent  the  controller,  pilots,  or  vehicle  operators 
from  seeing  other  ground  traffic  on  the  airport. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  33  $138,500.0 

FY  1993  Appropriated  11                52,500.0  a/ 

FY  1994  Request  ---                 12,600.0 

Future  Requirement  ---                12.000.0 

Total  Various  $215,600.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Locations/  Estimated  Cost 

Tasks  Ouantitv  ($000) 

1.  Configuration  Changes  •-•  $  8,000.0 

2.  Logistics  Support  •--  2,000.0 

3.  Software  Upgrades  ---  2.600.0 
Total  Various  $12,600.0 


a/  Includes  $49,500,000  Congress  provided  in  FY  1993  to  procure  10 
ASDE-3  radars  at  qualifying  locations,  and  1  ASOE-3  system  for  the  FAA 
Technical  Center. 
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Budget  Item  No:  2B23         Fiscal  Year  1994         CIP:  32-06 

Program  Title:  ARTS  IIA  Mode  C  Intruder  Caoabnitv  and  Video  Compression 

Amount:  $26,100,000  Location:  Various 

Basis  for  Request:  The  expanded  Automated  terminal  System  (ARTS)  IIA  capacity 
win  provide  the  automation  system  capacity  to  meet  air  traffic  and  routine 
functional  growth  requirements  until  replaced  by  the  Advanced  Automation 
System  (AAS).  The  expanded  capacity  will  also  include  node  c  intruder  (MCI) 
functionality  which  expands  conflict  alert  functions  to  Include  air  traffic 
controller  warnings  of  potential  conflicts  between  aircraft  under  positive  air 
traffic  control  (associated  aircraft)  and  aircraft  not  under  positive  air 
traffic  control  (unassociated  aircraft).  Current  conflict  alert  functionality 
requires  both  aircraft  to  be  under  positive  air  traffic  control. 

Description  of  Problem:  Air  traffic  growth  and  routine  automation  system 
functionality  growth  has  left  the  current  ARTS  IIA  system  with  less  than  ten 
percent  capacity  reserve.  The  reserve  is  insufficient  to  accommodate 
processing  and  display  of  future  air  traffic  growth  and  routine  functional 
enhancements  until  ARTS  IIA  is  replaced  by  the  AAS  and  cannot  support  MCI. 
Air  traffic  growth  has  also  resulted  in  an  Increase  in  potentially  hazardous 
situations  arising  between  controlled  and  uncontrolled  aircraft. 

Description  of  Solution:  Provide  $26,100,000  in  FY  1994  to  continue  the 
procurement  of  ARTS  IIA  hardware  and  software  upgrades  that  will  meet  the 
automation  system  processing  and  display  capacity  growth  requirements  and 
incorporate  MCI  functionality  of  automatic  conflict  alerts  for  associated/ 
unassociated  MCI  aircraft  pairs  equipped  with  Mode  C  transponders. 

Benefits:  The  expanded  capacity  will  provide  automation  system  service  to  the 
air  traffic  controller  without  system  degradation  in  the  face  of  Increasing 
air  traffic  and  system  functionality  growth.  The  implementation  of  MCI 
functionality  will  further  assist  the  air  traffic  controller  by  expanding  the 
conflict  alert  function  and  provide  increased  safety  by  avoiding  potentially 
hazardous  situations  when  an  unassociated  aircraft  Is  projected  to  Intrude 
into  airspace  of  an  associated  aircraft. 

APPROPRIATION  SUMMARY 

IPCatiPn?  Amount  (1000) 

Appropriated  (FY  1982-1992)  ---  $    0.0 

EY  1993  Appropriated  ---  9,500.0 

FY  1994  Request  ---  26,100.0 

Future  Requirement  ---  9.400.0 

Total  Various  S45, 000.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  VFAR 

Activity  Locations/  Estimated  Cost 

T»K?  Quantity  (SOOOl 

1.  MCI  Software/Expand  Capacity  --•  S12, 200.0 

2.  RADS  Video  Compression  ---  11,100.0 

3.  FAA/Contractor  Support  ---  2.80o!o 
Total  Various  $26,100.0 
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Budget  Item  No:  2B24        Fiscal  Year  1994        CIP:  44-60;  46-16 

Program  Title:  Terminal  Radar  Systems  -  Improve 

Amount:  $9,395,000  Locations:  Various 

Basis  for  Request:  The  airport  surveillance  radar  systems  provide  the  means 
for  determining  aircraft  positions  approaching,  departing,  and  passing  through 
terminal  areas. 

Description  of  Problem:  The  terminal  radar  surveillance  systems  at  various 
locations  need  minor  improvements  and/or  modifications  that  include  state-of- 
the-art  changes  or  relocations  to  correct  deficiencies.  In  addition,  support 
must  be  provided  to  solve  problems  which  occur  in  the  operational  system. 

Description  of  Solution:  Provide  $5,300,000  to  continue  ASR  improvements  and 
radar  relocations.  Provide  $4,095,000  for  necessary  improvements  and  support 
to  solve  operational  problems  and  to  provide  digital  charting. 

Benefits:  This  is  a  collection  of  improvement  projects  required  to  keep  the 
National  Airspace  System  facilities  efficient  and  up-to-date.  The  projects 
are  mainly  for  correction  of  site  specific  problems  or  deficiencies. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $59,753.8 

FY  1993  Appropriated  ---               11,368.0 

FY  1994  Request  ---               9,395.0 

Future  Requirement  ---  ,_  i/ 

Total  Various  $80,516.8 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($0001 

1.  ASR  Relocations  ---  $5,300.0 

2.  Provide  Radar  Remoting  —  68.0 

3.  Provide  Digital  Charting  —  2,200.0 

4.  Provide  Terminal  Radar 

In-Service  Engineering        ---  1.827.0 

Total  Various  $9,395.0 


ji/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2C01        Fiscal  Year  1994  CIP:  23-01;  26-10; 

33-20;  43-03; 
43-04 

Program  Title:  FHoht  Service  Station  fFSSl  Modernization 

Amount:  $8,800,000  Location:  Various 

Basis  for  Request:  Installation  of  Model  1  Full  Capacity  (MIFC)  systems  In 
AFSSs  is  necessary  to  ensure  continued  modernization  of  the  AFSSs, 
retrofitting  the  Model  1  systems  to  MlFCs  and  the  installation  of  the  upgraded 
system  in  the  remaining  AFSSs.  The  MIFC  design  will  support  total 
consolidation  of  the  existing  non-automated  facilities  and  is  a  scaled  down 
version  of  the  Model  2  system  originally  planned  but  does  not  contain  weather 
graphics  or  the  direct  access  terminals.  Additionally,  AFSS  buildings  need 
configuration  changes  to  accommodate  additional  personnel  and  equipment  and  to 
address  heating,  ventilation,  and  air  conditioning  (HVAC)  deficiencies. 

Description  of  Problem:  Previous  funding  designed,  developed,  and  began 
deployment  of  MIFCs  in  the  AFSSs.  Continued  deployment  is  necessary  to 
complete  fielding  of  all  MIFCs  in  order  to  automate  all  AFSSs  and  to  train 
remaining  personnel.  In  order  to  maintain  ongoing  deployment  progress,  urgent 
contract  changes  to  the  delivery  schedule  and  configurations  of  Model  1  and 
MIFC  sites  resulted  in  unexpected  costs  to  the  program.  Funds  are  also 
necessary  to  close  out  the  contract.  In  addition,  AFSS  buildings  need 
physical  changes  to  address  HVAC  problems.  Changes  in  staffing  and  space 
standards  and  introduction  of  unanticipated  equipment,  such  as  power 
conditioning  systems  (PCSs),  require  more  space  in  AFSSs.  Funding  is  also 
needed  to  meet  new  international  weather  data  presentation  formats  for 
Meteorological  Aviation  Reports  (METARS). 

Description  of  Solution:  Provide  $8,800,000  for  Flight  Service  Station 
Automation,  METARS,  and  AFSS  Space  Support.  $3,600,000  is  required  to  fund 
the  existing  FSAS  contract  from  the  target  price  towards  the  ceiling  price. 
$800,000  is  to  fund  required  interface  software  changes  to  meet  U.S. 
government  commitments  to  change  flight  service  data  processing  system  (FSDPS) 
software  to  accommodate  changes  in  METAR  formats.  $4,400,000  will  be  used  to 
modify  or  expand  AFSS  buildings  to  accommodate  required  operational  and 
administrative  space  changes  and  to  correct  HVAC  problems. 

Benefits:  Completing  MIFC  installations  will  result  in  improved  dissemination 
of  aviation  information  and  weather  services,  thereby  improving  flight  safety 
and  fuel  savings.  Changes  to  AFSS  buildings  will  improve  working  conditions 
for  flight  service  specialists  and  provide  a  safe  and  efficient  operational 
environment. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $367,800.0 

FY  1993  Appropriated  ---  2,200.0  i/ 

FY  1994  Request  ---  8,800.0 

Future  Requirement  ---  119.100.0 

Total  Various  $497,900.0 


i/  The  FSAS  operational  and  supportability  implementation  system  (OASIS) 
funding  ($1,800,000),  previously  contained  in  this  FSS  modernization  budget 
item,  is  now  reflected  in  the  OASIS  budget  item. 
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PRESIDENT'?  Bvper 

FAtlLITlES  ANp  EOyiPMENT 

(AIpPQRT  m  AIRWAY  TRUST  FUNPl 

COST  ESTIMATF  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Location/ 
TisKS                      Quantity 

Estimated  Cost 
(JOOO) 

1.  FSS  Automation                 — 

2.  AFSS  Support  Space 

3.  METAR 

$3,600.0 

4,400.0 

800.0 

Total                       Various 

$8,800.0 
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FACILITIES  AND  EQUIPMENT 

fAlRPORT  AND  AIRWAY  TRUST  FUND> 

Budget  Item  No:  2C02         Fiscal  Year  1994         CIP:  24-11 

Program  Title:  Direction  Finder  (DFl  Network  Program 

Amount:  $10,000,000  Locations:  60 

Basis  for  Request:  The  network  of  very  high  frequency  (VHF)  direction  finder 
(OF)  facilities  provides  emergency  assistance  to  lost  or  disoriented  pilots. 
This  system  has  contributed  significantly  to  the  safety  of  human  lives  and 
property. 

Description  of  Problem:  DF  service  Is  required  In  the  National  Airspace 
Systems  to  meet  operational  needs  for  coverage  down  to  2,000  feet  above 
terrain  along  major  visual  flight  rule  (VFR)  flyways  In  non-radar  areas.  To 
accommodate  this  requirement,  replacement  of  some  existing  unreliable  systems 
is  necessary. 

Description  of  Solution:  Provide  $10,000,000  to  fund  for  system 
implementation  tasks  necessary  to  deploy  the  remaining  60  of  115  first-buy 
systems  and  remaining  upgrades. 

Benefits:  Replacement  of  the  system  with  current  state-of-the-art  equipment 
will  alleviate  the  logistics/maintenance  support  problems  and  also  Improve 
operational  capabilities.  The  remoting  of  systems  will  allow  consolidating 
flight  service  stations  Into  the  Automated  Flight  Service  Stations. 

APPROPRIATION  SUMMARY 

LgC?tig"  Amount  ($0001 

Appropriated  (FY  1982-1992)  115  $86,463.7 

FY  1993  Appropriated  ---  11,043.0 

FY  1994  Request  ---  10,000.0 

Future  Requirement  zn  «_  4/ 

Total  115  $107,506.7 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Ta?k?  Quantity  ($0001 

DF  Implementation  60  $10,000.0 


2/  Future  requirements  will  be  redefined. 
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PRESIDENT'S  BUDGH 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDI 

Budget  Item  No:  2C03        Fiscal  Year  1994  CIP:  23-09 

Program  Title:  Automated  Surface  Observing  System  (ASOSI 


Base 

Investment 
Total  Amount 


$19,900,000  Location:  106 

10,000,000 
$29,900,000 


Basis  for  Request:  Accurate,  reliable  weather  Information  Is  an  Integral 
element  In  the  safe  and  efficient  utilization  of  the  nations  airspace.  The 
FAA  Is  coordinating  the  automated  surface  observing  system  (ASOS)  development 
and  procurement  efforts  with  the  National  Weather  Service  and  Is  financially 
coninltted  to  funding  the  balance  of  this  program  as  scheduled. 

Description  of  Problem:  There  Is  a  continuing  need  for  weather  observations 
at  locations  where  existing  flight  service  stations  are  scheduled  to  be 
consolidated  or  relocated  to  an  automated  flight  service  station  (AFSS). 
Personnel  assigned  to  these  locations  will  be  transferred  and  will  not  be 
available  to  continue  manual  weather  observations.  Continuation  of  manual 
weather  observations  using  contract  personnel  Is  not  cost  effective.  There  is 
also  a  need  to  provide  a  24  hour  continuous  update  of  the  weather  elements 
reported  at  towered  airports  which  either  do  not  report  all  the  parameters 
ASOS  is  capable  of  or  are  staffed  for  less  than  24  hours  per  day. 
Additionally,  existing  weather  message  formats  from  ASOS  do  not  conform  with 
current  international  standards. 

Description  of  Solution:  Provide  $27,400,000  to  continue  a  multlyear  program 
to  procure  and  install  106  ASOS  systems,  and  their  related  site  preparation 
and  program  management  costs.  The  National  Oceanic  and  Atmospheric 
Administration  (NOAA)  will  procure,  install,  and  maintain  this  equipment  at 
all  locations.  In  addition,  $2,500,000  is  required  to  fund  the  ASOS, 
automated  weather  observing  system  (AWOS)  and  AWOS  data  acquisition  system 
(ADAS)  Interfaces  with  the  international  meteorological  aviation  reports 
(METARS). 

Benefits:  The  principal  benefits  to  be  realized  from  Implementing  ASOS  are 
the  continued  capability  for  IFR  flight  operations  and  the  improved  continuous 
observation  capability  at  a  significantly  reduced  cost.  These  systems  will 
provide  the  user  with  high  quality  real  time  weather  information  by  various 
means,  including  the  use  of  computer-generated  voice  outputs  and  Interface  to 
national  weather  data  communication  networks.  Weather  parameters  will  be 
updated  each  minute  to  provide  for  rapid  observation  of  changing  weather 
conditions.  Specific  unique  ASOS  displays  will  be  Installed  In  control  towers 
to  keep  air  traffic  personnel  abreast  of  current  weather.  Based  on  the 
anticipated  unit  cost  for  ASOS  and  current  cost  of  contract  weather 
observations  service,  it  is  expected  that  FAA  can  recover  ASOS  costs  within 
two  years. 

APPROPRIATION  SUMMARY 

L9Catl9n?  Amount  I $0001 

$144,212.0 
26,000.0 
29,900.0 
35.200.0 

$235,312.0 


Appropriated  (FY  1982-1992) 

244 

FY  1993  Appropriated 

110 

FY  1994  Request 

106 

Future  Requirement 

77 

Total 

537 
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PRESIDENT'S  BUnr.FT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                   Location/           Estimated  Cost 
Tasks  Quantity  fJOOO) 

1.  ASOS  Procurement  (NWS)  106  $22,600.0 

2.  VHF  Radios  ---  910.0 

3.  Program  Office  Support  ---  3,890.0 

4.  Meteorological  Aviation  Rpts 

(METARS)  -_^  2.500.0 

Total  106  $29,900.0 
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PRESIDENT'S  BUnr.FT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2C04         Fiscal  Year  1994         CIP:  23-04 

Program  Title:  Weather  Message  Switching  Center  Reolacement  (WMSCR) 

Amount:  S3, 600, 000  Location:  2 

Basis  for  Request:  The  weather  message  switching  center  (WMSC)  system  located 
at  the  national  connuni cat  ions  center  (NATCOM)  facility  Is  approaching 
obsolescence.  The  WMSC  provides  a  central  FAA  communications  point  for  the 
collection,  storage,  and  distribution  of  weather  data  and  notices  to  airmen 
(NOTAM)  data.  The  WMSCR  program  will  replace  the  WMSC  with  a  system  that 
supports  all  the  functions  being  performed  by  the  WMSC.  It  will  consist  of 
nodes  located  at  the  Salt  Lake  City  and  Atlanta  National  Aviation  Weather 
Processor  facilities. 

DescrlDtion  of  Problem:  Previous  funding  designed,  developed.  Installed,  and 
provided  training  for  the  WMSCR  system.  Additional  funding  Is  requested  to 
provide  contractor  maintenance,  engineering  support,  software  modifications, 
reconfiguration  of  software  weather  data  presentation  formats  to  meet 
International  standards,  and  to  support  closing  the  obsolete  NATCOM  facility. 

Description  of  Solution:  Provide  $1,800,000  to  fund  maintenance  and 
engineering  support  software  modification  costs  for  WMSCR;  and  $1,000,000  to 
fund  WMSCR  software  development/modifications  to  Implement  the  new 
international  meteorological  aviation  reports  (METARS)  format.  In  addition, 
$800,000  will  be  used  to  support  closing  the  NATCOM  facility. 

Benefits:  The  funding  of  these  activities  will  provide  maintenance  and 
engineering  support  for  the  two  deployed  WMSCR  sites,  allowing  full 
implementation  of  the  WMSCR  program,  and  will  complete  closing  the  NATCOM 
facility. 

APPROPRIATION  SUMMARY 

LPtatiPP?  Amount  ($0001 

Appropriated  (FY  1982-1992)  2  $25,900.0 

FY  1993  Appropriated  ---  3,000.0 

FY  1994  Request  •--  3,600.0 

Future  Requirement  ---  0.0 

Total  2  $32,500.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Tasks 

Location/ 
Ouantitv 

Estimated  Cost 
($0001 

1.  WMSCR  Maintenance/Support 

2.  METARS 

3.  NATCOM  Closure 

$1,800.0 

1,000.0 

800.0 

Total 

Various 

3,600.0 
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PRESIDENT'S  BUDGFT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2C05         Fiscal  Year  1994  CIP:  43-13 

Program  Title:  Digital  Altimeter  Setting  Indicator  (DASH  Replacement 

Amount:  $1,500,000  Locations:  50 

Basis  for  Reouest:  The  FAA  is  responsible  for  providing  ATC  towers  throughout 
the  NAS  with  the  capability  to  transfer  local  barometric  pressure  measurements 
to  pilots  for  altimeter  adjustment  to  true  altitude.  This  allows  the  pilots 
to  adjust  their  aircraft  altimeters  to  correspond  to  the  airport  elevation 
where  they  intend  to  land  or  depart.  The  pilots  are  also  provided  with 
periodic  en  route  updates  to  maintain  the  correct  distance  between  their 
aircraft  and  any  obstacles. 

Description  of  Problem:  Barometric  pressure  measurement  systems  are  currently 
installed  in  ATC  towers  throughout  the  NAS.  There  are  four  different  system 
configurations  currently  in  use  which  were  deployed  between  1976  and  1983. 
These  currently  deployed  DASI  systems  have  exceeded  their  expected  service 
life;  experience  more  and  more  failures;  no  longer  have  complete  replacement 
part  support  from  the  manufacturers;  and  have  obsolete  systems  capabilities. 

Description  of  Solution:  The  DASI  Replacement  program  will  provide  for  DASI 
systems  using  state-of-the-art  technology.  Full  engineering  and  logistics 
documentation  and  requirements  will  be  procured.  The  new  DASI  systems  will 
also  provide  backup  capability  for  ASOS,  drive  more  than  10  remote  display 
units,  and  integrate  the  decoder  function  into  the  remote  display  unit. 
Provide  $1,500,000  in  FY  1994  to  procure  DASI  replacements  at  50  towers. 

Benefits:  Procuring  the  new  DASI  will  save  a  net  of  $6,500,000  in  DIM 

funding.  In  addition,  flight  delays  will  be  avoided  by  allowing  for  lower 

landing  minima.  New  OASIs  will  be  fully  supportable  and  meet  all  current 
technical  requirements. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $    0.0 

FY  1993  Appropriated  ---  0.0 

FY  1994  Request  50  1,500.0 

Future  Requirement  125  4.800.0 

Total  175  $6,300.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Locations/  Estimated  Cost 

Tasks  Quantitv  ($0001 

1.  Procure  DASI  Replacements         SO  $1,000.0 

2.  Support/Engineering  ^^^  500.0 
Total                          50                $1,500.0 
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PRESIDFNT'S  BUDGH 

FACILITIES  AND  EOUIPMCNT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2C06        Fiscal  Year  1994  CIP:  43-22 

Program  Title:  F.SAS  Operational  and  Suoportabnitv  Implementation  System 
tOASlSl 

Base      :  $12,600,000  Locations:  63 

Investment  :    2,000,000 
Total  Amount:  $14,000,000 

Basis  for  Request:  Studies  on  the  hardware  supportability,  spare  part 
availability,  and  alternative  actions  showed  that  several  key  components  at 
the  AFSS's  would  become  unavailable  and  unmaintainable  by  FY  1996  and  at  the 
Flight  Service  Data  Processing  System  (FSOPS)  by  FY  1998. 

Description  of  Problem:  The  system  hardware  has  already  passed  its  planned 
lifetime.  The  AFSS  workstations  and  their  supporting  peripherals  have  the 
shortest  remaining  life.  Suppliers  who  designed  and  built  many  chips  and 
boards  have  left  the  business  and  no  resupply  sources  exist.  These  designs 
are  based  on  many  subcomponents,  which  are  experiencing  high  failure  rates. 
The  hardware  requires  constant  maintenance  attention  to  keep  operational. 
Additionally,  many  deficiencies  are  present  in  the  existing  operational 
software.  These  deficiencies,  consisting  of  operating  system  limitations, 
many  human-machine  inefficiencies,  and  system  reliability  and  response  times, 
preclude  efficient  personnel  and  equipment  utilization. 

Description  of  Solution:  The  $14,600,000  wi11  encompass  installations  at  each 
AFSS,  the  Academy  and  the  Technical  Center.  Full  implementation  of  the  Leased 
Flight  Service  System  will  be  accomplished  through  a  phased  lease,  and  will 
provide  functional  capabilities  equivalent  to  existing  AFSSs,  FSDPSs,  AWPs, 
and  Ouats.  The  initial  phase  of  the  lease  will  be  to  replace  existing 
equipment  at  the  AFSSs. 

Benefits:  This  leased  system  will  provide  for  ongoing  logistical  and 
operational  support,  enabling  Flight  Service  Specialists  to  more  efficiently 
produce  weather  and  flight  information  for  pilots. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $    o.O 

FY  1993  Appropriated  ---  1,800  0  a/ 

FY  1994  Request  63  14,600.0 

Future  Requirement  ---               ^  ^ 

Total  63  $16,400.0 

COST  ESTIMATE  OF  WORK  TO  BF  FUNDFD  THIS  YFAR 

Activity  Locations/  Estimated  Cost 

TasK?  Quantitv  ($0001 

Supportability  COTS  Hardware 
and  Initial  COTS  Operational 
Software  63  $14,600.0 


4/  FY  1993  funds  were  requested  under  the  FSS  Modernization  budget  Item 
for  FSAS  supportability  component  upgrades  and  spare  parts.  These  activities 
are  consistent  with  the  scope  and  intent  of  the  FSAS  OASIS  program. 

W   Future  requirements  will  be  based  upon  fulfilling  operational 
requirements  through  a  leased  service,  which  are  presently  being  defined. 
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(AIRPORT  AND  AIRWAY  TRUST  FUNDI 

Budget  Item  No:  2C07         Fiscal  Year  1994         CIP:  46-16 

Program  Title:  Flight  Service  Facilities  Improvement 

Amount:  $3,426,000  Location:  Various 

Basis  for  Request:  Flight  service  facilities  must  be  upgraded  and  improved  on 
a  continuing  basis  to  provide  the  level  of  service  required  by  users  and  to 
meet  current  and  future  operational  requirements. 

Description  of  Problem:  New  equipment  must  be  installed  and  additional 
communication  outlets  provided,  or  existing  facilities  and  equipment  must  be 
improved,  expanded,  or  relocated  to  assure  the  continuance  of  high  quality 
flight  services. 

Description  of  Solution:  Provide  $3,426,000  for  communication  facility 
establishment  and  other  minor  improvements. 

Benefits:  This  is  a  collection  of  improvement  projects  required  to  keep  the 
National  Airspace  System  facilities  efficient  and  up-to-date.  The  projects 
are  mainly  for  correction  of  site  specific  problems  or  deficiencies. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $22,020.2 

FY  1993  Appropriated  ---  1,968.0 

FY  1994  Request  ---  3,426.0 

Future  Requirement  ---               ^  ^ 

Total  Various  $27,414.2 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T?sks  Quantity  ($000i 

1.  Improve  FSS  ---  $  836.0 

2.  Provide  Additional  Communication 

Equipment  ---  755.0 

3.  Replace  FSS  Buildings  ---  1,310.0 

4.  Provide  FSS  In-Service 

Engineering  ---  52s. Q 

Total  Various  $3,426.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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PRESIDFNT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

fAIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2001        Fiscal  Year  1994        CIP:  24-03:  44-14 

Program  Title:  Very  Hloh  Frequency  Omnidirectional  Radio  Range  (VOR)  With 
Distance  Measurino  Eoulpitient  (DME> 

Amount:  $15,100,000  Location:  Various 

Basis  for  Reouest:  VOR,  DME,  and  VORTAC  facilities  are  major  components  of 
the  air  navigation  system  and  are  used  for  en  route  air  navigation  and 
approach  by  pilots  to  conduct  safe  and  efficient  flights  and  landings. 

DescriDtion  of  Problem: 

a.  Rel ocate  VOR/DME -  Lease  expirations,  excessive  deterioration  of  signal 
propagation,  and  changes  In  operational  airways  structure  necessitate 
the  relocation  of  existing  VOR/DME  facilities  to  more  optimal 
locations. 

b.  Convert  VOR  to  Doopler  VOR- VOR  facilities  are  being  adversely  affected 
by  the  erection  of  structures,  high  power  cross-country  transmission 
lines  or  similar  actions  beyond  the  lease  protected  clear  zones. 
These  VORs,  which  have  imposed  flight  inspection  restrictions,  can  be 
restored  to  full  service  by  converting  to  the  Doppler  VOR 
configuration. 

c.  Sustain  VOR/VORTAC-Enhancements  are  required  to  ensure  that  VOR/DME 
and  VORTAC  facilities  are  able  to  function  as  intended.  Such 
enhancements  include:  the  installation  of  retrofits  to  be  compatible 
with  Remote  Maintenance  Monitoring,  modification  of  TACAN  equipment  to 
be  compatible  with  battery  backup  systems,  providing  batteries  for 
VORTAC  battery  backup  operation,  removal  and  disposal  of  engine 
generator/underground  fuel  tanks  and  various  site  specific  efforts. 

DescriDtion  of  Solution:  Provide  $15,100,000  for  VOR/DME  relocations, 
conversion  of  conventional  VORs  to  Doppler  VOR,  and  sustain  existing  VOR/DME 
facilities. 

Benefits:  The  projects  will  Improve  operations  and  facilities  performance, 
provide  added  capabilities  and  promote  safety. 


APPROPRIATION  5VWAPY 

Location? 

Amount  ($0001 

Appropriated  (FY  1982-1992) 

FY  1993  Appropriated 

FY  1994  Request 

Future  Requirement                — 

$185,438.3 
12,577.0 
15,100.0 

.  a/ 

Total                      Various 

$213,115.3 

i/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 


F&E-128 


343 


PRE5I0ENT'S  PgoeET 

FACILITIES  ANP  EOUIPflEHT 

(AIRPORT  ANP  AIRHAY  TRUST  FVNP) 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Locition/ 

Tasks                OuantHv 

Estimated  Cost 
(JOOOl 

1.  VOR/DME  Relocation              6 

2.  Convert  VOR  to  Doppler  VOR        20 

3.  Sustain  VOR/VORTAC          25 

Total                         51 

$  4,734.0 
8,387.0 

1,97?,P 
$15,100.0 
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PRESIDENT'S  BUDGFT 

FACILITIFS  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDi 

Budget  Item  No:  2D02        Fiscal  Year  1994        CIP:  24-10;  44-33 

Program  Title:  Approach  Llohtlno  System  Improvement  Program  (ALSIP^ 

Amount:  $1,700,000  Locations:  3 

Basis  for  Reouest:  Many  of  the  current  FAA  approach  lighting  facilities  lack 
energy-efficient  components  and  utilize  rigid  structural  steel  approach  light 
tOMers  for  the  required  lighting  plane. 

Description  of  Problem:  The  existing  steel  approach  light  towers  are  rigid 
and  can  severely  damage  aircraft  in  the  event  of  an  impact.  Replacing 
existing  towers  with  lightweight,  frangible  materials  that  collapse  or  break 
apart  upon  impact  will  reduce  aircraft  damage  If  impact  occurs  during 
departure  or  landing.  Many  of  the  approach  lighting  systems  also  contain 
electrical  components  which  are  not  energy  efficient  and  require  replacement. 

Description  of  Solution:  Provide  $1,268,000  for  this  safety-related  program 
to  modify  the  present  approach  lighting  systems  by  procuring  lightweight, 
frangible  structures  and  energy-efficient  electrical  components  in  3 
locations.  Also,  provide  $432,000  for  installation  of  two  previously 
delivered  systems. 

Benefits:  Lightweight,  frangible  approach  light  towers  will  help  reduce  the 
severity  of  accidents  and  will  standardize  the  design  of  approach  lighting 
systems  (ALS)  used  at  airports.  Additionally,  replacing  electrical  equipment 
at  existing  high-Intensity  ALS  facilities  serving  Category  I  runways  with 
MALSR's  will  result  In  reduced  energy  consumption. 

APPROPRIATION  SUMMARY 

Locations  Amount  t$000) 

Appropriated  (FY  1982-1992)  304  $115,838.9 

FY  1993  Appropriated  17  6,820.0 

FY  1994  Request  3  a/  1,700.0 

Future  Requirement  ---  ^  jj/ 

Total  Various  $124,358.9 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T»?ks  Quantity  (SOOOi 

1.  ALSF-2  1  $  854.0 

2.  MALSR  Sites  _2  846.0 
Total                          3               $1,700.0 


1/  Two  additional  ALSF-2  locations  are  being  provided  installation  funds 
only.  Equipment  was  previously  delivered. 

W   Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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PRESIDENT'S  BUDGFT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDI 

Budget  Item  No:  2D03        Fiscal  Year  1994        CIP:  44-22 

Program  Title:  Instrument  Landing  System  ULSl  Replacement  -  (Hark  lA.  IB. 
and  1C> 

Amount:  $20,000,000  Location:  Various 

Basis  for  Request:  The  Federal  Aviation  Administration  (FAA)  has  the 
statutory  authority  to  establish,  operate,  and  maintain  the  precision  landing 
capability  at  qualified  airports  within  federally  controlled  airspace.  The 
precision  landing  capability  is  a  critical  component  of  all-weather  aviation 
system  because  this  capability  allows  aircraft  to  approach  and  land  during 
adverse  weather  conditions.  In  order  to  provide  the  precision  landing 
capability  to  aircraft,  the  position  and  range  of  the  aircraft  relative  to  the 
runway  must  be  calculated;  precise  three-dimensional  approach  and  landing 
guidance  Information  must  be  determined;  and  visual  navaids,  which  provide  the 
pilot  a  visual  reference  to  the  runway,  must  be  employed.  This  precision 
capability  is  principally  provided  by  the  Instrument  Landing  System  (ILS). 

Description  of  Problem:  Contained  within  the  current  ILS  operational 
inventory  are  approximately  180  older  CAT  I  Nark  lA,  16  and  IC  ILSs  which  have 
been  in  service  since  the  1970s  and  are  nearing  the  end  of  their  life-cycles. 
The  reliability  is  degrading  as  the  equipment  ages  beyond  its  designed  life. 
Few  off-the-shelf  sources  of  replacement  parts  exist  to  support  these  systems 
(in  particular  the  Mark  lAs)  since  the  ILS  equipment  manufacturers  have  ceased 
to  construct  parts  conforming  to  20+  year  old  transistor  technology,  and  as  a 
result,  replacement  parts  are  difficult  to  obtain.  These  systems  are  not 
equipped  with  remote  maintenance  monitoring  and  accordingly  do  not  comply  with 
the  FAA  maintenance  requirements  and  policies. 

Description  of  Solution:  The  funds  requested  in  FY  1993  would  replace  27  Mark 
lA  ILS  systems  with  modern,  supportable  ILSs  equipped  with  remote  maintenance 
monitoring  systems.  Provide  $20,000,000  in  FY  1994  to  begin  a  service  life 
extension  plan  (SLEP)  to  modernize  the  remaining  Mark  IBs  and  ICs. 

Benefits:  Continuing  effective  ILS  operation  at  those  qualified  locations 
will  satisfy  the  requirement  for  a  precision  approach  capability,  and  relieve 
airports  facing  capacity  problems.  The  benefit  of  this  SLEP  is  to  provide 
supportable  and  maintainable  Mark  IBs  and  ICs  while  substantially  reducing  the 
cost  of  a  total  replacement  program.  Using  this  SLEP  approach,  the  program 
savings  are  estimated  to  be  $63,100,000  versus  replacing  In  total  all  Mark  IBs 
and  ICs. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---                    0.0 

FY  1993  Appropriated  27  13,500.0 

FY  1994  Request  —  20,000.0 

Future  Requirement  ---                13.500.0  j/ 

Total  Various  $47,000.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T??K?  OvmUY  (toooi 

Upgrade  ILS  Various  $20,000.0 


i/  Future  requirement  Includes  Hark  lA  Installation  funds. 
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PRESIDENT'S  BUDGFT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  EUNDi 

Budget  Item  No:  2D04         Fiscal  Year  1994         C IP:  34-06 

Program  Title:   Instrument  Landing  System  tlLS)  -  Establishment 

Amount:  $36,174,000  Location:  Various 

Basis  for  Request:  The  Federal  Aviation  Administration  has  the  statutory 
authority  to  establish,  operate,  and  maintain  the  precision  landing  capability 
at  qualified  airports  within  federally  controlled  airspace.  The  precision 
landing  capability  is  a  critical  component  of  all-weather  aviation  system 
because  this  capability  provides  the  means  to  allow  aircraft  to  approach  and 
land  during  adverse  weather  conditions.  In  order  to  provide  the  precision 
landing  capability  to  aircraft,  the  position  and  range  of  the  aircraft 
relative  to  the  runway  must  be  calculated,  precise  three-dimensional  approach 
and  landing  guidance  information  must  be  determined  and  visual  navaids  which 
provide  the  pilot  a  visual  reference  to  the  runway  must  be  employed. 

Description  of  Problem:  The  ILS  establishment  program  was  terminated  in  1982 
when  the  microwave  landing  system  was  adopted  as  the  precision  landing  system 
for  the  National  Airspace  System  beyond  the  year  2000.  However,  the  FAA 
determined  that  there  was  an  immediate  need  for  precision  approach  systems  at 
large  and  medium  hub  airports  and  their  associated  reliever  airports  as  an 
Interim  solution  prior  to  MLS  implementation.  The  FAA  MLS  Transition  Policy 
permits  limited  ILS  establishments  until  sufficient  MLS's  are  deployed.  This 
is  the  fifth  year  of  a  multi-year  program. 

Description  of  Solution:  Provide  $36,174,000  to  procure  15  modern  supportable 
ILS's  and  associated  equipment  as  detailed  below.  Installation  costs  have 
been  mostly  deferred  to  a  future  year. 

Benefits:  Establishment  of  ILS's  and  associated  equipment  at  qualified 
locations  will  satisfy  requirements  for  precision  approach  capability,  and 
relieve  airports  facing  capacity  problems.  Associated  equipment  may  include 
medium  intensity  approach  lighting  system  with  runway  alignment  indicator 
lights  (MALSR),  distance  measuring  equipment  (DME),  runway  visual  range  (RVR), 
and  approach  lighting  system  with  sequence  flashers  (ALSF-2). 

APPROPRIATION  SUMMARY 

Iwatlpn?  Amount  (SOOOi 

Appropriated  (FY  1982-1992)  ---               $69,926.8 

FY  1993  Appropriated  ---                21,500.0 

FY  1994  Request  --•                36,174.0 

Future  Requirement  ---  ^  ^ 

Total  Various  $127,600.8 


i/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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PRESIDENT'S  BUDGFT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 


COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Tasks 

Locations/ 
Ov?ntiU 

1.  CAT  I  w/MALSR 

2.  CAT  I  w/DME/MALSR 

3.  CAT  II  w/ALSF-2 

4.  CAT  III  W/ALSF-2/RVR 

5.  CAT  III  W/ALSF-2/DME 

6.  CAT  III  W/ALSF-2/DME/RVR 

7.  CAT  III  w/ALSF-2 
Total 

4 
1 
2 
3 
2 
1 
2 
Various 

Estimated  Cost 
fiooo) 

$  4,380.0 
1,380.0 
5,696.0 
9,183.0 
6,330.0 
3,454.0 
5.751.0 


$36,174.0 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDI 

Budget  Item  No:  2D05        Fiscal  Year  1994        CIP:  34-09 

Program  Title:  Visual  Navaids 

Amount:  $6,310,000  Location:  34 

Basis  for  Request:  Visual  navaids  such  as  precision  approach  path  Indicator 
(PAPI)  systems  Mill  furnish  the  pilot  with  visual  approach  slope  information 
to  provide  guidance  for  safe  descent.  Runway-end  Identification  lights  (REIL) 
enable  pilots  to  make  stabilized  descent  and  approach- si  ope  clearance  over 
obstructions  and  quickly  identify  the  runway  threshold  without  instruments 
aboard  their  aircraft. 

Description  of  Problem:  A  pilot's  visual  identification  of  the  location  of 
the  approach  end  of  the  runway  can  be  obscured,  distracted,  or  confused  by  a 
variety  of  environmental  conditions.  Some  of  these  conditions  are  caused  by 
high  ambient  light  conditions,  such  as  brightly  lighted  freeways  or  boulevards 
which  look  like  runways,  or  highly  lighted  residential,  industrial,  or 
shopping  areas  which  overwhelm  the  lighting  of  the  approach  end  of  the  runway. 
PAPI's  provide  visual  approach  slope  Information  for  use  during  the  visual 
flight  rule  (VFR)  weather  conditions. 

Description  of  Solution:  Provide  $6,310,000  to  establish  PAPI's,  REIL's,  and 
additional  facilities  for  straight-in  nonprecislon  approaches  (NPA's)  and 
retrofit  medium  intensity  approach  lighting  systems  with  runway  alignment 
indicator  lights  (MALSRs)  with  threshold  lights. 

Benefits:  The  precision  path  indicators  (PAPI)  and  runway  end  indicator 
approach  lights  (REIL)  and  upgraded  MALSR's  enhance  safety  and  regularity  of 
operations  during  landing  operations. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $137,039.0 

FY  1993  Appropriated  48                 17,224.0 

FY  1994  Request  34                  6,310.0 

Future  Requirement  ---  ^  a/ 

Total  Various  $160,573.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Ta?K}  Quantity  ($0001 

1.  Establish  PAPI  17 

2.  Add  PAPI  for  NPA's  9 

3.  REIL  5 

4.  Add  Threshold  Lights  1 

5.  DME  for  NPA's  I  

Total  34                $6,310.0 


$  3.001.0 

1,565.0 

917.0 

159.0 

668.0 

i/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  2D06         Fiscal  Year  1994         CIP:  43-12 

Program  Title:  Low  Level  Windshear  Alert  System  tLLWAS)  -  Upgrade  to 
Phase  III 

Amount:  $2,200,000  Location:  Various 

Basis  for  Request:  Severe  windshear/microburst  conditions  occurring  at  low 
altitude  near  airports  pose  a  significant  threat  to  aircraft  encountering  them 
during  takeoff  or  landing.  Windshear  conditions  are  conmon  in  the  United 
States,  especially  in  areas  where  thunderstorms  are  frequent.  Major  aircraft 
accidents  in  New  Orleans  (1982)  and  Dallas/Fort  Worth  (1985)  have  been 
attributed  to  low-level  windshear  events.  The  low  level  windshear  alert 
system  (LLWAS)  monitors  the  airport  area  and  alerts  pilots,  through  the  air 
traffic  controllers,  when  hazardous  windshear  conditions  are  detected.  At 
present,  the  FAA  has  Implemented  LLWAS  at  110  airports.  In  response  to  a 
Congressional  Mandate  (Public  Law  97-369)  and  National  Transportation  Safety 
Board  recommendations,  the  FAA  has  embarked  on  a  phased  process  to  Improve  the 
microburst  detection  capability  of  LLWAS. 

Description  of  Problem:  LLWAS-2  provides  a  limited  microburst  detection 
capability  while  retaining  the  sensors,  masts,  and  most  of  the  electronics  of 
the  LLWAS- 1.  The  LLWAS-2  has  a  number  of  operational  deficiencies,  including 
the  estimated  ability  to  detect  less  than  40  percent  of  microbursts,  with  a 
false  alarm  rate  of  25  percent;  a  coverage  range  that  extends  to  only  1/2  mile 
from  runway  threshold,  which  limits  reaction  time  and  response  options  for  the 
aircraft;  and  the  data  provided  is  not  runway  specific,  nor  is  the  type  of 
windshear  Identified.  Maintenance  is  a  growing  problem  in  that  the  current 
LLWAS  equipment  has  been  in  the  field  for  over  10  years,  and  is  nearing  the 
end  of  its  useful  life.  Also,  the  LLWAS-2  sensors  are  disabled  by  freezing 
rain,  a  condition  experienced  at  half  the  locations  where  LLWAS  has  been 
deployed. 

Description  of  Solution:  Replace  all  hardware  at  78  operational  LLWAS-2 
sites  with  LLWAS-3  hardware.  Additionally,  Install  LLWAS-3  hardware  at  five 
new  operational  sites  that  currently  have  no  LLWAS  equipment  installed  (total 
83  sites).  The  FAA  has  developed  a  prototype  LLWAS-3  and  deployed  two  systems 
at  airports  in  Denver  and  New  Orleans.  By  using  a  greater  numbers  of  sensors, 
better  sensor  alignment,  and  improved  algorithms,  LLWAS-3  can  detect  over  90 
percent  of  microbursts  with  a  false  alarm  rate  of  less  than  10  percent,  and 
can  provide  usable  runway-specific  wind  information.  Coverage  is  Improved  by 
placing  sensors  out  three  miles  beyond  threshold  on  approach  and  two  miles  on 
departure  for  high-use  runways.  LLWAS-3  also  provides  outputs  and  displays 
which  can  differentiate  among  the  types  of  wind  shear  (i.e.,  gust  front,  wind 
shear,  microburst).  To  improve  the  maintainability  of  the  system,  the  LLWAS-3 
uses  ice-free  sensors  and  Improved  diagnostics. 

The  32  LLWAS  sites  not  upgraded  to  LLWAS-3  will  be  reviewed  on  a  case  by  case 
basis  to  determine  if  it  is  cost  beneficial  to  upgrade  and  resite  some  of  the 
existing  LLWAS-2  equipment.  Funding  for  these  upgrades  will  be  requested  in  a 
future  budget  year.  These  costs  have  not  been  Included  In  the  total  amount 
($177,400,000). 

For  FY  1994,  $2,200,000  Is  required  for  program  management  costs  associated 
with  solicitation  activities  for  planned  FY  1995  system  contract  award. 

Benefits:  Implementation  of  LLWAS-3  at  83  high  exposure  airports,  and  upgrade 
of  LLWAS-2  at  other  airports  as  appropriate,  will  greatly  decrease  the 
vulnerability  of  aircraft  to  low-level  wind  shear  hazards.  The  equipment  will 
be  easier  to  maintain  and  support  logistically,  and  the  outages  currently 
caused  by  freezing  rain  will  be  largely  eliminated. 
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APPROPRIATION  SyMHARY 

L«atl9ns 

Amount  <$000I 

Appropriated  (FY  1982-1992) 

FY  1993  Appropriated 

FY  1994  Request 

Future  Requirement                83 

Total                      Various 

$   4.100.0 

2.100.0 

2.200.0 

169.000.0 

$177,400.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Locations/ 
TasKs.                 OmntHv 

Estimated  Cost 
fJOOOl 

Program  Office  Support  Various  2,200.0 
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(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  2D07         Fiscal  Year  1994         CIP:  34-08 

Program  Title:  Runway  Visual  Range  (RVR) 

Amount:  $3,000,000  Locations:  17 

Basis  for  Request:  Runway  Visual  Range  (RVR)  equipment  provides  a 
standardized,  instantaneous,  and  accurate  method  of  measuring  actual 
meteorological  visibility  of  precision  landing  system  equipped  runways. 

Description  of  Problem:  There  are  various  locations  that  meet  the  agency's 
criteria  for  establishment  of  RVR  facilities  and  have  a  benefit/cost  ratio  of 
1.0  or  greater.  Replacement  systems  will  provide  full  CAT-II/III  performance 
which  is  not  currently  available. 

Description  of  Solution:  Provide  $3,000,000  for  RVR  installation  at  17 
locations.  Funding  Is  for  site  preparation  and  installation,  sustaining 
program  engineering  needs,  funding  hardware/software  enhancements  and 
continuing  contractor  support.  Systems  for  these  locations  have  already  been 
procured. 

Benefits:  Facilities  having  runways  equipped  with  precision  landing  system 
equipment  will  show  significant  Improvement  in  detection  of  runway  visibility. 
This  system  will  provide  pilots  Important  meteorological  information  prior  to 
reaching  a  precision  approach  decision  point  for  completion  of  landing  or  for 
departure. 


Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

AP 

PRO 
OF 

'PR  I  AT  I  ON  SUMMARY 
Locations 
528 

Amoynt  (JOOp) 

$53,721.3 
5,000.0 
3,000.0 

.  a/ 

Total 

COST  estim; 

528                $61,721.3 
WORK  TO  BE  FUNDED  THIS  YEAR 

Activity 
Tasks 

Location/ 

OvmntitY 

Estimated  Cost 
r$000) 

Install  RVR  Facilities  17  $3,000.0 


j/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2D08         Fiscal  Year  1994         CIP:  44-24;  46-16 

Program  Title:  ILS  and  Visual  Navaid  Component  Soaring 

Amount:  $5,000,000  Locations:  17 

Basis  for  Request:  The  Federal  Aviation  Administration  has  the  statutory 
authority  to  establish,  operate,  and  maintain  the  precision  landing 
capability,  including  visual  navaids,  at  qualified  airports  within  federally 
controlled  airspace.  The  precision  landing  capability  is  a  critical  component 
of  all-weather  aviation  system  because  this  capability  provides  the  means  to 
allow  aircraft  to  approach  and  land  during  adverse  weather  conditions.  In 
order  to  provide  the  precision  landing  capability  to  aircraft,  the  position 
and  range  of  the  aircraft  relative  to  the  runway  must  be  calculated,  precise 
three-dimensional  approach  and  landing  guidance  information  must  be 
determined,  and  visual  navaids  which  provide  the  pilot  a  visual  reference  to 
the  runway  must  be  employed. 

Description  of  Problem:  Deployed  ILS  equipment  that  utilize  the  localizer 
travelling  wave  antenna  (TWA)  are  unreliable  and  require  extensive 
maintenance.  There  are  81  TWAs  deployed  in  the  National  Airspace  System 
(NAS).  There  also  is  a  requirement  for  spare  systems  for  equipment 
restoration  due  to  severe  weather,  accidents,  and  other  Incidents. 

Description  of  Solution:  Provide  $5,000,000  to  procure  and  install  TWA 
replacement  antennas  at  17  locations,  two  emergency  spare  systems  and  provide 
engineering  support  to  analyze  site  anomalies  at  specific  facilities. 

Benefits:  ILS  localizers  presently  using  TWA  antennas  would  experience 
increased  reliability  thereby  increasing  flight  safety.  When  ILSs  are 
destroyed  due  to  accidents,  a  more  timely  replacement  may  be  made. 
Engineering  studies  will  provide  solutions  to  site  anomalies  that  may 
otherwise  preclude  the  use  of  the  ILS. 

APPROPRIATION  SUMMARY 


Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

,L9<;«tl9nj 

34 
30 
17 

Amc 
THIS  YEAR 

mX   (JOPO) 

$  4,000.0 
4,192.0 
5,000.0 

.  a/ 

Total 

COST  ESTIMATE  OF 

Various 
WORK  TO  BE  FUNDED 

$13,192.0 

Activity 
Tasks 

Locations/ 
Quantity 

17 
2 

Esl 

timated  Cost 
($0001 

1.  Procure  and  Install  TWA 

Replacement  Antennas 

2.  Procure  Emergency  Spare 

ILS  Systems 

3.  Site  Anomaly  Engineering 

Investigation 

4.  Math  Modeling 

$2,762.0 

1,200.0 

923.0 
115.0 

Total  Various  $5,000.0 


a/  Future  requirements  will  be  based  on  activity  levels  ai<J  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2009         Fiscal  Year  1994         C IP:  44-23 

Program  Title:  ILS  -  FAA  Assumption  of  Airoort  Improvement  Program  Funded 
SYStgT'? 

Amount:  $3,000,000  Location:  Various 

Basis  for  Reouest:  Instrument  Landing  Systems  (ILSs),  approach  lighting 
systems  (ALSs),  and  runway  visual  range  (RVR)  equipment,  which  are  presently 
non-federa11y  owned,  have  been  congressional 1y  mandated  by  Public  Law  101-516 
for  FAA  takeover. 

Description  of  Problem:  The  Department  of  Transportation  and  Related  Agencies 
Appropriations  Bill  for  FY  1991  (P.L.  101-516,  section  324)  directs  the  FAA  to 
take  over  the  ownership,  operation,  maintenance,  and  associated  equipment  that 
airports  acquired  with  federal  grant  assistance.  Currently,  34  systems  have 
been  identified  that  are  potentially  eligible  for  takeover.  Because  some  of 
these  systems  do  not  meet  FAA  specifications,  logistic  support  will  be 
difficult  as  spare  parts  are  not  In  the  FAA  inventory.  Eventually,  these 
ILS's  will  be  replaced  with  FAA  current  Inventory  equipment  that  would  be 
internally  supply  supported  and  maintained  thereby  continuing  ILS,  ALS,  and 
RVR  services  at  these  34  airport  systems. 

Description  of  Solution:  Provide  $3,000,000  for  initial  takeover  and 
engineering  to  prepare  for  interim  FAA  maintenance.  If  funding  is  not  made 
available,  these  ILSs,  ALS,  and  RVR  will  be  decommissioned  after  a  one-year 
period. 


APPROPRIATION  JMUMARY 

Locations 

Amount  ($000) 

Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

i   2,000.0 
3,500.0 
3,000.0 

.  a/ 

Total                      Various 

$8,500.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Locations/ 
T??ks                      OMantitv 

Estimated  Cost 
($000) 

Replace  and  Install  ILSs         Various  $3,000.0 


a/  Future  requirements  will  be  determined  as  ILS's  are  identified  and 
validated  for  takeover  on  a  year-to-year  basis. 
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PRESIDENT'S  BUDfiFT 

FACILITIES  AND  ^QII[PHrNT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 


Budget  Item  No:  2D10 


Fiscal  Year  1994 


Program  Title:  Navigational  and  Landing  Aids  -  Improve 
Amount:  $8,975,000 


CIP:  46-16 


Location:  Various 


Basis  for  Request:  Aviation  navigational  and  landing  aids  must  be  upgraded 
and  improved  on  a  continuing  basis  to  provide  the  level  of  service  required  by 
users  and  to  meet  current  and  future  operational  requirements. 

Description  of  Problem:  New  equipment  must  be  installed  or  existing 
facilities  and  equipment  must  be  improved,  expanded,  or  relocated  to  assure 
the  continuance  of  high  quality  navigational  and  landing  aids. 

Description  of  Solution:  Provide  $8,975,000  for  establishing  or  improving 
non-directional  beacons  (NDBs);  improving  or  relocating  medium  intensity 
approach  lighting  systems  with  runway  alignment  Indicator  lights  (MALSRs); 
relocating  equipment;  replacing  antennas;  and  other  minor  Improvements. 

Benefits:  This  is  a  collection  of  improvement  projects  required  to  keep  the 
National  Airspace  System  facilities  efficient  and  up-to-date.  The  projects 
are  mainly  for  correction  of  site  specific  problems  or  deficiencies. 


APPROPRIATION  SUMMARY 
Locations 


Amount  fSOOOl 


Appropriated  (FY  1982-1992) 

FY  1993  Appropriated 

FY  1994  Request 

Future  Requirement 

Total 


Various 


COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Tasks 


1.  Relocate  Landing  Aids 

2.  Establish  LOMs 

3.  Replace  Localizer  Antennas 

4.  Establish/Improve  NDBs 

5.  Improve/Relocate  MALSRs 

6.  Establish  VOR  Test  Signal 

7.  Establish  LDIN 

8.  Other  Various  Improvements 

9.  In-service  Engineering 
Total 


Locations/ 
Quantity 

12 

4 

2 

3 

2 

4 

1 
12 


40 


$    0 

.0  a/ 

0 

■0  a/ 

8,975 

.0 

...  W 

$8,975 

.0 

HIS  YEAR 

imated  1 

Est 

;ost 

($000) 

$1,656 

.0 

528, 

.0 

603, 

.0 

729, 

.0 

877, 

.0 

771, 

,0 

472. 

.0 

1,664. 

,0 

1.675, 

:0 

a/  Items  submitted  in  prior  years  would  have  been  a  part  of  the  other 
navigation  and  landing  budget  items. 

b/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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PRESIDENT'S  BUDGFT 

FACILITIES  AND  EOUIPMFNT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDi 


Budget  Item  No:  2E01         Fiscal  Year  1994         CIP:  45-24 
Program  Title:  Alaskan  NAS  Interfacllltv  Communications  Systems  (ANICS> 

Location:  Various 


Base 
Investment 
Total  Amount 


{9,000,000 

4,000,000 

$13,000,000 


Basis  for  Request:  The  Alaskan  National  Airspace  System  (NAS)  Interfacllity 
Coimunication  System  (ANICS)  project  provides  satellite  earth  stations  using 
leased  transponders  on  communication  satellites  for  operational  comnuni cat ions 
circuits.  The  circuits  to  be  covered  are  primarily  those  which  are  critical 
to  provide  air  traffic  service  for  the  Alaskan  Region.  The  system  will  also 
be  used  for  general  purpose  interfacllity  communications  and  provide  the 
flexibility  to  acconmodate  capital  Investment  plan  (CIP)  requirements. 

Description  of  Problem:  The  reliability  and  economy  of  Alaskan  Region  NAS 
interfacllity  communications  between  FAA  sites  must  be  Improved  to  meet  FAA 
safety  and  CIP  objectives.  The  reliability  of  the  present  single-thread 
leased  satellite  interfacllity  communications  is  declining  with  both  the 
number  and  total  duration  of  outages  on  critical  communication  and  radar 
circuits,  nearly  doubling  each  year  since  1987.  Extended  outages  result  in 
the  dangerous  loss  of  critical  air  traffic  control  communications.  With  the 
increasing  amount  of  Pacific  Rim  air  traffic  forecast  for  the  next  decade, 
this  unreliable  system  is  Inadequate.  The  typical  method  of  providing 
redundant  conmunicatlons  is  to  lease  alternate  terrestrial  communication 
routes.  However,  this  alternative  is  not  available  in  Alaska.  Loss  of  the 
satellite,  or  it's  associated  terrestrial  links,  will  have  extremely  adverse 
impacts  on  ATC  operations  and  air  safety  since  it  entails  the  sudden  loss  of 
radar  and  communications  coverage  with  all  aircraft  under  positive  (radar 
reinforced)  air  traffic  control.  Recovery  times  from  a  major  satellite  or 
terrestrial-link  failure  may  take  hours,  days,  or  even  weeks  depending  on  the 
severity  and  location  of  the  outage.  Problems  that  Interrupt  the  present 
single-thread  communications  network  have  serious  and  life  threatening 
implications  within  the  ATC  system. 

Description  of  Solution:  Provide  $13,000,000  to  continue  a  multiyear  project 
to  provide  in  Alaska  a  system  of  redundant  satellite  earth  stations  using 
leased  transponders  on  communication  satellites.  The  FY  1994  funding  will 
provide  engineering  site  design,  site  preparation,  and  equipment  for  critical 
earth  stations  throughout  the  state  of  Alaska. 

Benefits:  With  the  ANICS  systems,  redundant  critical  routes  will  be  created 
in  Alaska,  substantially  Improving  NAS  communications  reliability.  ANICS  will 
substantially  reduce  the  annual  cost  of  leased  communications  in  the  Alaskan 
region. 


APPROPRIATION  SUMMARY 
L9C8tl9P? 


Appropriated  (FY  1982-1992) 

FY  1993  Appropriated 

FY  1994  Request 

Future  Requirement 

Total 


Various 
COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 


Amount  ($0001 

$28,500.0 
13,000.0 
13,000.0 
30.200.0 

$84,700.0 


Activity 
Tasks 


Centrally  Procured 
Equipment  and  Services 


Location/ 

QmntUY 


Various 


Estimated  Cost 
$13,000.0 
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FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  2E02        Fiscal  Year  1994        CIP:  46-22 

Program  Title:  Fuel  Storage  Tank  Replacement  and  Monitorino 

Amount:  $9,000,000  Location:  Various 

Basis  for  Request:  Underground  fuel  storage  tanks  installed  in  the  past  do 
not  meet  newly  established  environmental  standards  and  must  be  replaced  and 
monitored. 

Description  of  Problem:  The  Hazardous  and  Solid  Waste  Amendments  of  1984  to 
the  Clean  Water  and  Solid  Waste  Disposal  Act  levied  a  requirement  on  owners  of 
underground  petroleum  fuel  storage  tanks  to  notify  local  governments  of  such 
tanks  and  to  monitor  those  tanks  so  that  leaks  can  be  detected  before  they 
reach  ground  water.  Underground  fuel  storage  tanks  of  the  type  FAA  has 
installed  in  the  past  have  a  life  expectancy  of  IS  years.  The  majority  of 
those  installed  have  been  in  place  for  20  to  25  years.  Double  walled 
fiberglass  replacement  fuel  tanks  and  permanent  monitoring  wells  will  be  used 
to  eliminate  future  problems.  No  detectors  are  required  for  existing  tanks 
which  are  not  replaced  or  repaired  until  required  by  EPA  or  state  and/or  local 
government  municipalities. 

Description  of  Solution:  Provide  $9,000,000  to  replace  and  monitor  existing 
ground  fuel  storage  tanks  and  replace  leaking  tanks.  The  FAA  has  inspected 
fuel  storage  tanks,  removed  and/or  replaced  tanks,  and  converted  gasoline 
engine  generators  to  propane.  This  effort  will  continue  into  the  21st 
century. 

Benefits:  The  FAA  will  be  in  compliance  with  State  and  Federal  regulations 
governing  storage  of  fuel  in  underground  storage  tanks. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $  60,900.0 

FY  1993  Appropriated  ---  9,000.0 

FY  1994  Request  ---  9,000.0 

Future  Requirement  ---  99.300.0 

Total  Various  $178,100.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

Procurement  of  Tanks  and 
Regional  Site  Work  Various  $9,000.0 
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(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2E03         Fiscal  Year  1994         CIP:  46-08;  46-16 

Program  Title:  FAA  Buildings  and  Equipment 

Amount:  $17,000,000  Location:  Various 

Basis  for  Request:  A  majority  of  the  structures  housing  and/or  supporting 
electronic  systems  within  the  National  Airspace  System  are  over  20  years  old 
and  Mill  be  required  beyond  the  year  2001. 

Description  of  Problem:  Many  existing  facilities  were  built  during  the  1940's 
and  I950's.  At  the  time  of  construction,  very  little  consideration  was  given 
to  energy  consumption,  safety  standards,  or  earthquake  hazards.  Increased 
power  and  fuel  costs  have  generated  the  need  to  retrofit  some  structures  and 
modify  others.  Additional  modifications  and  refurbishments  are  required  to 
extend  the  service  life  of  these  structures  to  the  year  2001  and  beyond. 
Examples  of  these  facilities  include  shelters  for  very  high  frequency 
omnidirectional  ranges  (VORs),  radars,  radar  microwave  links  (RMLs), 
instrument  landing  systems  (ILSs),  engine  generators,  coninunitation  outlets, 
and  other  system  facilities.  Needed  improvements  include  roofing,  siding, 
insulation,  updating  heating  and  air-conditioning  systems,  replacing  various 
operation  and  working  equipment,  and  other  projects  designed  to  extend  the 
service  life  of  these  structures. 

Description  of  Solution:  Provide  $17,000,000  to  fund  this  ongoing  program  to 
extend  the  service  life  of  structures  used  to  house  and  support  components  of 
the  National  Airspace  System. 

Benefits:  Major  benefits  are  the  extension  of  the  service  life  of  the 
buildings  and  equipment  coupled  with  reductions  in  energy  consumption. 

APPROPRIATION  SUMMARY 

Locations  Amount  {$0001 

Appropriated  (FY  1982-1992)  ---  $103,775.9 

FY  1993  Appropriated  —  17,000.0 

FY  1994  Request  ---  17,000.0 

Future  Requirements  ---  272'900.0 

Total  Various  $410,675.9 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

T??ks  Quantity  ($0001 

1.  Improve  Structures  Various  $15,846  0 

2.  Regional  Projects  Various  1.154.0 
Total                       Various               $17,000.0 
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(AIRPORT  AND  AIRWAY  TRUST  FUNDi 

Budget  Item  No:  2E04         Fiscal  Year  1994         CIP:  26-07;  46-07 

Program  Title:  Electrical  Power  Systems 

Amount:  $7,000,000  Location:  Various 

gasis  fpr  Request:  Solid  state  electronics  equipment  being  introduced  into 
the  National  Airspace  System  (NAS)  requires  stable  power  sources,  free  from 
surges,  to  provide  reliable  operations. 

Descriptipn  of  Prpblem:  Many  FAA  facilities,  when  constructed,  did  not 
require  lightning  and/or  surge  protection  for  the  equipment  because  tube-type 
equipment  operated  at  higher  voltages  and  was  not  as  susceptible  to  being 
damaged  by  the  transient  currents  created  by  lightning  or  other  disturbances 
To  protect  the  new  electronic  equipment,  lightning  and  surge  protection 
devices  need  to  be  installed  in  the  buildings  at  the  entry  point  of  cotimercial 
power.  Concurrently,  it  is  necessary  to  provide  improved  bonding,  shielding, 
and  grounding  for  the  new  equipment. 

Due  to  the  age  of  the  standby  power  equipment  and  the  reduced  power 
requirements  associated  with  the  solid  state  electronic  equipment,  the 
existing  standby  power  equipment  at  most  facilities  needs  to  be  modernized, 
overhauled,  or  in  some  cases,  replaced  with  battery  systems. 

Description  of  Solution:  Provide  $7,000,000  to  fund  this  program  to 
improve/replace  the  power  sources  for  the  equipment  used  in  the  NAS. 

fienefits:  This  program  ensures  power  availability  and  reduces  operating  costs 
and  energy  consumption  of  standby  power  systems  at  unmanned  facilities. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOi 

Appropriated  (FY  1982-1992)  ---  $7?  irq  o 

FY  1993  Appropriated  .-  84650 

FY  1994  Request  —  ^oSoo 

Future  Requirement  -..  ^ 

Total  Various  $87,645!o 

COST  ESTIMATE  OF  WORK  TO  BF  FUNDED  THIS  YEAR 

*^*^;'^t>'  Location/  Estimated  Cost 

^^^^s —  Quantity  (SOOOl 

1.  Regional  Site  Work  Various  $  2  000  0 

2.  Washington  Headquarters  ' 
Procured  Equipment 

and  Services  ^^^  5.000.0 

'°^3i  Various  $7,000.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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PRESIDENT'S  BUDGFT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  2E05         Fiscal  Year  1994         CIP:  46-16 

Program  Title:  Air  Navigational  Aids  and  Air  Traffic  Control  Facilities  tLocal 
Projects) 

Amount:  $7,019,000  Location:  Various 

Basis  for  Request:  Various  local  improvements  are  required  to  ensure  the 
continued  operational  of  Air  Traffic  Control  facilities  and  air  navigational 
aids. 

Descriotion  of  Problem:  Various  local  minor  Improvements,  restorations,  and 
alterations  must  be  made  to  many  of  the  over  30,000  commissioned  air 
navigation  and  air  traffic  control  facilities  throughout  the  United  States. 
The  following  improvements  are  typical:  (a)  minor  improvements  to  air  traffic 
control  positions  in  air  traffic  control  towers  or  air  route  traffic  control 
centers;  (b)  raising  or  relocating  air/ground  communications  antennas  to 
reduce  frequency  interference;  (c)  correcting  fire  hazards  and  improving 
security;  and  (d)  correcting  minor  facility  and  equipment  design  deficiencies. 

Description  of  Solution:  Provide  $7,019,000  for  various  improvement  projects 
for  which  requirements  often  develop  without  advance  notice  but  demand 
iimnediate  action. 

Benefits:  This  is  a  collection  of  improvement  projects  required  to  keep  the 
national  airspace  system  facilities  efficient  and  up-to-date.  The  projects 
are  mainly  for  correction  of  site  specific  problems  and  deficiencies. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $27,000.0 

FY  1993  Appropriated  ---                  4,000.0 

FY  1994  Request  ---                  7,019.0 

Future  Requirement  ---  ^  4/ 

Total  Various  $38,019.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Locations/  Estimated  Cost 

_Iaiks_  Omntltv  ($00Q> 

Regional  Site  Work  Various  $7,019.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  2E06        Fiscal  Year  1994        CIP:  46-16 

Program  Title:  Air  Navigational  Facilities/Air  Traffic  Control  System  Support 

Amount:  $9,000,000  Location:  Various 

Basis  for  Request:  Facility  expansion  providing  essential  air  traffic 
services  and  associated  system  reliability  requires  technical  assistance  to 
support  implementation. 

Description  of  Problem:  As  air  navigation/air  traffic  control  systems  are 
expanded,  technical  assistance  is  required  to  support  system  Implementation 
and  effectively  respond  to  in-house  engineering  design  and  analysis  problems 
of  an  urgent  and  unexpected  nature.  These  support  functions  Involve 
engineering  services  for:  (a)  the  update  or  modification  of  production 
specifications  for  equipment  procurement;  (b)  identification  of  key  test 
equipment  and  logistics  support  requirements;  (c)  system  standards  for 
construction  and  installations;  (d)  improvements  for  maintainability  and 
reliability;  and  (e)  design  of  interface  where  several  programs  are  involved. 

Description  of  Solution:  Provide  $9,000,000  for  engineering,  design,  and 
analysis  in  order  to  expedite  program  completion,  correct  deficiencies,  and 
provide  interface  design  support  during  field  implementation. 

Benefits:  The  major  benefit  having  the  capability  to  meet  unexpected  demands 
for  system  improvements  efficiently  to  provide  associated  system  reliability 
with  minimum  impact  on  essential  air  traffic  services. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $66,694.4 

FY  1993  Appropriated  ---                9,000  0 

FY  1994  Request  ---                 9,000.0 

Future  Requirement  --.  ^  j/ 

Total  Various  $84,694.4 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

"^^^H?  Quantity  ($000) 

Centrally  Procured  Services      Various  $9,000.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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PRESIDENT'S  BUDGFT 

FACILITIES  AND  EQUIPMENT 

rAIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  2E07        Fiscal  Year  1994        CIP:  46-16 

Program  Title:  Land/Easement  Purchase  for  Existing  Airway  Facilities 

Amount:  $6,000,000  Location:  Various 

Basis  for  Request:  The  FAA  analyzes  each  land  lease  to  determine  the 
comparative  economic  value  of  continued  land  lease  or  purchase.  Land  rights 
are  purchased  if  it  is  cost  effective  and  In  the  best  interest  of  the 
Government. 

Description  of  Problem:  The  FAA  has  been  experiencing  escalating  land  rental, 
particularly  in  areas  in  the  vicinity  of  airports  that  are  undergoing 
development.  Land  costs,  and  correspondingly  land  rentals,  have  been 
Increasing  faster  than  inflation  in  these  areas.  It  is  expected  that  land 
rental  costs  will  dramatically  increase  over  the  next  five  years  as  the 
economy  recovers  from  the  recession,  unless  action  is  taken  to  acquire 
permanent  land  rights.  Analyses  of  each  site  indicate  that  the  net  present 
value  cost  of  leasing  the  site  is  greater  than  the  present  value  cost  of 
purchasing  the  site.  Therefore,  we  have  Instituted  a  program  to  purchase 
leased  sites  as  leases  expire. 

Descriotion  of  Solution:  Provide  $6,000,000  to  purchase  permanent  real  estate 
rights  for  sites  which  economically  qualify  for  purchase.  This  funding  will 
significantly  reduce  land  rental  costs  under  the  Operations  appropriation  and 
will  eliminate  high  relocation  costs  which  become  necessary  as  rental  costs, 
keeping  pace  with  escalating  land  values,  force  relocation,  if  relocation  Is 
operationally  possible. 

Benefits:  The  purchase  of  these  sites  ensures  continued  facility  operations 
while  avoiding  the  expense  of  site  relocation,  flight  checking,  and  the 
associated  costs  of  publicly  notifying  airmen  of  these  relocations.  Also,  it 
avoids  payment  of  future  rentals  at  locations  that  have  long-term  occupancy 
potential.  In  addition  when  FAA-owned  real  estate  is  no  longer  required,  It 
is  sold  often  at  a  higher  price  than  when  purchased,  and  the  proceeds  of  the 
sale  are  returned  to  the  Treasury. 


APPRQPRIATIONS  JtilMMARY 

Lpfstion? 

Amount  ($0?91 

Appropriated  {FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

$54,031.6 
4,400.0 
6,000.0 

.  a/ 

Total                     Various 

$64,431.6 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Location/ 

Estimated  Cost 
fJOOO) 

Regional  Facility 
Site  Locations  Various  $6,000.0 


j/  Future  requirements  are  based  on  local  situations  which  are  validated 
on  a  year-to-year  basis. 
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Budget  Item  No:  2E08         Fiscal  Year  1994         CIP:  56-12 

Program  Title:  Aircraft  Related  Eauioment 

Amount:  $12,000,000  Location:  Various 

Basis  for  Request:  The  FAA  has  a  statutory  requirement  to  perform  flight 
inspection  of  navigational  aids  in  support  of  the  National  Airspace  System 
(NAS)  and  the  Department  of  Defense;  provide  training  to  maintain  currency  and 
proficiency  of  FAA  aviation  safety  inspectors  and  test  pilots;  support 
regulatory  activities  related  to  airworthiness  of  airmen,  aircraft,  equipment, 
systems,  new  equipment  and  other  advances  in  aviation  technology.  This 
support  mandates  the  use  of  aircraft  related  equipment  which  is  capable  of 
meeting  minimum  mission  support  criteria. 

Description  of  Problem: 

Flight  Inspection  Systems  Enhancement.  The  present  FAA  flight 
inspections  systems  do  not  have  the  capability  to  efficiently  support  a 
number  of  near-term  mission  requirements  and  workload  projections. 
$2,400,000  is  requested  to  develop  and  implement  the  required  flight 
inspection  capability,  data  handling,  networking,  datalink,  and  overall 
system  integration  to  increase  productivity  and  quality  of  service. 
This  is  the  first  phase  of  a  two-year  project. 

Aircraft  Management  Information  System  (AHISl  Enhancement  Capability 
Development.  AMIS,  developed  and  implemented  over  a  decade  ago,  has 
been  modified  to  the  practical  limits  of  its  design.  It  does  not  have 
the  capability  to  accomplish  new  recordkeeping  and  reporting 
requirements  resulting  from  Congressional  interest  in  the  use  of 
aircraft  by  civilian  Federal  agencies.  $2,880,000  is  requested  for  the 
development  and  implementation  of  AMIS  enhancements.  This  is  the  second 
phase  of  a  three-year  project. 

Flight  Inspection  Runway  Position  Update  Systems.  Flight  inspection  of 
ILS  localizer  and  glideslope  systems  with  the  present  automatic  flight 
inspection  system  requires  precision  position  updates  which  are 
currently  being  measured  and  input  manually  by  the  flight  crew.  Cockpit 
workload  at  major  terminals  with  concurrent  approaches  and  landings 
being  conducted  simultaneously  makes  it  difficult  for  the  crew  to 
evaluate  the  update  and  maintain  air  traffic  separation.  $1,230,000  is 
requested  to  complete  development  and  deployment  of  a  self-contained 
aircraft  positioning  system  that  requires  minimum  ground  equipment 
support. 

Very  High  Frequency  (VHF)  Communications  Interference  Canceler.  The  VHF 
*  radio  systems  installed  in  the  BE-300  and  BAe-800  aircraft  of  the  flight 
inspection  fleet  are  generating  potentially  hazardous  interference. 
$3,140,000  is  requested  to  procure  and  install  VHF  interference  canceler 
systems  in  FAA's  19  BE-300  and  6  BAe-800  flight  inspection  aircraft  to 
eliminate  the  potentially  hazardous  interference  and  enhance  the  safety 
of  the  flight  inspection  crew. 

Radio  Altimeter  System.  The  radio  altimeter  systems  currently  installed 
In  agency  aircraft  consist  of  obsolete  analog  altimeters  which  are 
becoming  increasingly  unreliable  and  unsupportable.  The  systems  are 
critical  during  aircraft  operations  in  the  terminal  environment  in  a 
landing  profile  where  agency  aircraft  operate  extensively  in  support  of 
mission  assignments.  $600,000  is  requested  to  acquire  and  install 
digital  radio  altimeter  systems  in  agency  aircraft. 

Aircraft  Weather  Radar.  All  agency  aircraft  are  mission-oriented  and 
the  lack  of  a  reliable  current  technology  weather  radar  system  adversely 
impacts  mission  accomplishment.  The  existing  weather  radar  systems  on 
the  BE-300  flight  inspection  aircraft  is  current  technology,  but  does 
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not  have  vertical  profile  capability.  $450,000  is  requested  to  acquire 
and  Install  current  technology  weather  radar  systems  in  older  aircraft 
and  upgrade  the  radar  in  the  6E-300  flight  inspection  aircraft. 

Controllable  GscilloscoDe  System.  Spectrum  analysis  and  frequency 
interference  investigation  from  the  airborne  flight  inspection  platform 
is  a  primary  concern.  The  occurrence  of  interference  is  increasing  and 
proficiency  in  operating  the  instruments  required  to  pinpoint 
interference  sources  is  crucial.  Existing  operating  Inefficiencies 
result  in  inconsistent  analysis  of  navigation  and  surveillance  systems 
in  the  NAS.  {750,000  is  requested  to  acquire  and  Install  controllable 
oscilloscope  systems  in  flight  inspection  aircraft  capable  of 
interfacing  with  the  current  spectrum  analysis  equipment,  including 
software  nodi fi cat ions  required  for  computer  Interface. 

Upgrade  Research  and  Development  (R&D)  BE-200  Aircraft.  The  BE-200 
aircraft  assigned  to  the  FAA  Technical  Center  to  accomplish  general 
aviation  R&D  activities  is  not  capable  of  fully  accomplishing  mission 
objectives  because  of  the  lack  of  certain  high-technology  features 
required  to  achieve  various  R&D  milestones.  Lack  of  these  features 
diminishes  the  efficiencies  derived  from  the  investment  in  a  futuristic 
"glass  cockpit"  and  instrumentation.  $350,000  is  requested  to  upgrade 
the  R&D  BE-200  aircraft  to  a  level  commensurate  with  mission 
requirements  and  agency  objectives. 

Enhancement  of  Research  and  Develooment  (R&DI  S-76  Helicopter  Engine. 
The  Sikorsky  helicopter  assigned  to  the  FAA  Technical  Center  is  not 
capable  of  fully  supporting  R&D  program  performance  requirements  on  hot 
days  because  of  engine  temperature  limitations.  $200,000  is  requested 
to  install  a  compressor  diffuser  modification  in  each  of  the  S-76's  and 
two  Allison  250-C30  engines.  The  enhancement  will  upgrade  the 
performance,  reliability,  and  safety  of  the  S-76  and  allow  progressive 
R&D  programs  to  accelerate  toward  achievement  of  rotorcraft  mission 
objectives. 

Description  of  Solution:  Provide  $12,000,000  to  procure  and  install,  enhance, 
and  implement:  (1)  Flight  Inspection  Systems  in  flight  inspection  aircraft; 
(2)  Required  AMIS  enhancements;  (3)  Flight  Inspection  Runway  Position  Update 
Systems  in  flight  inspection  aircraft;  (4)  VHF  Conmuni cat  ions  Interference 
Canceler  Systems  in  FAA's  BE-300  and  BAe-800  flight  inspection  aircraft;  (5) 
ftadio  Altimeter  Systems  in  agency  aircraft;  (6)  Aircraft  Weather  Radar  Systems 
in  older  agency  aircraft  and  upgrade  the  radar  in  the  BE-300  aircraft;  (7) 
Controllable  Oscilloscope  Systems  in  flight  inspection  aircraft;  (8)  R&D's  BE- 
200  aircraft;  and  (9)  R&D's  S-76  Helicopter  Engines.  Meeting  and  maintaining 
the  agency's  aircraft  program  requirements  for  aircraft  related  equipment  is 
expected  to  remain  reasonably  constant  and  continuous.  Future  requirements 
will  average  $12,000,000  -  $15,000,000  annually. 

Benefits:  This  acquisition  is  part  of  a  continuing  multi-year  plan  to  ensure 
that  aircraft  related  equipment  will  be  capable  of  meeting  aircraft  program 
mission  needs. 

APPROPRIATION  SUMMARY 

Location  Amount  tSOOOl 

$  2,622.5 

9,000.0 

12,000.0 

47.100.0 

$70,722.5 


F&E-149 


Appropriated  (FY  1982-1992) 

... 

FY  1993  Appropriated 
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FY  1994  Request 

... 

Future  Requirement 

Varipy? 

Total 

Various 
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COST  ESTIHATF  OF  WORK  TO  BF  FUNDED  THIS  YFAR 

^jllll^^  Location/  Estimated  Cost 

''»'^»  Quantity  liooo\ 

Procure  and  install  aircraft 
related  avionics  equipment, 
enhance  AMIS  and  flight 
inspection  systems,  and 
upgrade  R&D  aircraft  Various  $12,000.0 
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Budget  Item  No:  2E09         Fiscal  Year  1994         CIP:  26-11;  56-11 

Program  Title:  Procure  Flight  Inspection  Aircraft 
(Aircraft  Fleet  Hodernization) 

Amount:  $37,900,000  Aircraft:   2 

Basis  for  Request:  The  FAA  has  statutory  requirements  to  perform  navigational 
aid  flight  inspection  in  support  of  the  National  Airspace  System  (NAS)  and 
Department  of  Defense.  This  support  mandates  utilizing  flight  inspection 
aircraft  which  are  capable  of  meeting  minimum  mission  support  criteria. 

Description  of  Problem:  The  present  flight  inspection  fleet  includes  aircraft 
with  the  average  age  of  19  years  with  some  approaching  37  years  since 
manufacture  and  require  replacement.  These  aircraft  are  no  longer  in 
production,  causing  high  operating  costs,  high  maintenance  costs,  and 
unavailability  of  spare  parts.  The  Medium  Size/Range  (MSR)  aircraft  are 
needed  to  effectively  accomplish  the  present  and  the  projected  escalation  in 
domestic  flight  Inspection  mission  requirements.  The  acquisition  of  these 
replacement  aircraft  is  supported  by  the  Federal  Aviation  Administration's 
Aircraft  Program  Strategic  Plan  for  FY  1991  through  FY  2000.  Adequate  flight 
inspection  aircraft  must  be  acquired,  to  meet  minimum  mission  support 
criteria. 

Description  of  Solution:  Provide  $37,900,000  to  acquire  MSR  flight  inspection 
aircraft  with  fully  installed  and  integrated  flight  inspection  systems  and  to 
replace  obsolete  aircraft. 

Benefits:  This  acquisition  is  part  of  a  plan  to  upgrade  the  FAA  flight 
inspection  fleet  with  current  technology  for  mission  workload  requirements. 
The  aircraft  are  one-for-one  replacements  for  obsolete  aircraft  and  are 
required  to  accomplish  the  current  flight  Inspection  mission  workload.  In 
1991,  the  FAA  acquired  six  BAE  125-800  aircraft  from  the  U.S.  Air  Force, 
resulting  in  disposal  of  the  six  most  costly,  out-dated  flight  inspection 
aircraft.  Two  aircraft  replacements  are  authorized  in  FY  1992  and  three 
additional  aircraft  replacements  are  funded  in  FY  1993.  Two  aircraft  are 
requested  in  the  FY  1994  budget.  Two  aircraft  will  be  requested  in  future 
budgets  to  accomplish  increases  in  the  flight  inspection  workload.  A  contract 
was  awarded  to  E  Systems,  1/14/93,  for  2  medium  size/range  systems  funded  in 
FY  1992.  The  contract  contains  options  to  procure  additional  systems, 
training,  spare  parts  and  ground  support  equipment  during  FY  1993  through 
FY  1996. 

APPROPRIATION  SUMMARY 

Aircraft  Amount($0001 

Appropriated  (FY  1982-1992)  21  $  94,600.0 

FY  1993  Appropriated  3  117,100.0 

FY  1994  Request  2  37,900.0 

Future  Requirement             I  66.100.0 

Total  28  $315,700.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Estimated  Cost 

T9?K?  Aircraft  UfifiJU 

1.  Exercise  Existing  Option  for 

MSR  Aircraft  Systems  2  $30,000.0 

2.  Spares,  Technical  Data  and 

Support  ,1;^  7.900.0 

Total  2  $37,900.0 
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Budget  Item  No:  2E10        Fiscal  Year  1994         CIP:  26-05;  46-05 

Program  Title:  Large  Airport  Cable  Loop  Sustained  Support 

Amount:  $1,000,000  Location:  Various 

Basis  for  Request:  Existing  airport  cable  configurations  do  not  allow  for 
redundant  communications  paths  between  airport  facilities  and  towers.  Order 
6950. 23A  directs  Airway  Facilities  to  reconfigure  cable  configurations 
whenever  possible  into  cable  loop  systems.  Existing  systems  are  being 
expanded  and  upgraded  to  new  technology  on  an  ongoing  basis  throughout  the 
system.  Funding  under  this  program  will  allow  the  FAA  comply  with  this  order. 

Description  of  Problem:  Los  Angeles  airport  is  currently  undergoing  a  major 
upgrade  of  all  cable  systems  to  enhance  system  reliability  and  safety.  This 
includes  replacing  old  and  deteriorated  cables  and  installing  new  fiber  optic 
systems.  St.  Louis  airport  is  undergoing  a  major  expansion  of  the  existing 
runway  and  cable  systems.  This  requires  relocation  of  existing  cable  systems. 
Reconfiguration  of  these  systems  into  cable  loop  systems  will  provide 
additional  benefits. 

Supply  support  has  not  been  provided  due  to  lack  of  funding.  This  project 
will  enable  the  FAA  Academy  and  Logistics  Center  to  initiate  training  and 
support  programs  for  cable  loop  systems. 

Description  of  Solution:  Provide  $1,000,000  to  begin  St.  Louis  and  Los 
Angeles  projects  and  initiate  support  practices  at  the  Logistics  Service 
Center  and  the  Academy. 

Benefits:  Training  for  fiber  optic  systems  will  be  provided  to  FAA  personnel. 
System  reliability  and  safety  will  be  enhanced  due  to  reduced  outages  and 
increased  system  performance  from  multiple  pathways  provided  by  loop  systems. 
Cable  systems  will  be  upgraded  and  the  constraints  of  Order  6950. 23A  will  be 
met. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  {FY  1982-1992)  ---  $20,400.0 

FY  1993  Appropriated  ---                    0.0 

FY  1994  Request  ---                 1,000.0 

Future  Requirement  ---  ^  a/ 

Total  Various  $21,400.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Estimated  Cost 

Tasks  Locations  ($000) 

1.  Regional  Site  Work  Los  Angeles  $  400.0 

2.  Regional  Site  Work  St.  Louis  400.0 

3.  Logistics  Support  Oklahoma  City  200.0 
Total  Various  $1,000.0 


a/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  2E11        Fiscal  Year  1994        CIP:  56-25 

Program  Title:  Computer  Aided  Enaineerino  >  Graphics  fCAEGl  System 

Amount:  $1,500,000  Locations:  Various 

Basis  for  Request:  Implementation  of  the  Capital  Investment  Plan  (CIP)  will 
require  modifications  to  many  existing  facility  designs  and  the  creation  of  a 
vast  number  of  new  regional  and  national  standard  designs.  CAE6  provides  a 
method  to  ensure  the  timely  response  and  turnaround  to  the  enormous  demands  of 
the  CIP  In  the  areas  of  typographic,  electrical  and  electronic,  architectural, 
mechanical,  and  construction  engineering  designs  with  a  relatively  small 
increase  in  staffing. 

Description  of  Problem:  Additional  funding  Is  required  to  fund  the  resulting 
shortfall  associated  with  the  cost  growth  of  CAEG  workstation  substitutions. 
Because  the  CAEG  Implementation  effort  spans  over  a  period  of  five  years 
ending  in  early  FY  1994,  and  funding  has  been  provided  over  a  multiyear 
period,  the  original  CAEG  workstation  has  gone  out  of  production  and  the 
program  office  has  been  forced  to  purchase  more  up-to-date  workstations  at  a 
higher  cost.  The  resulting  Impact  has  been  one  of  a  cost  growth  for  hardware 
costs  and  first  year  maintenance  costs.  This  funding  is  necessary  to  continue 
with  equipment  acquisition  and  upgrades  under  phase  1  of  the  CAEG  program. 

Description  of  Solution:  Provide  $1,500,000  to  procure  52  plotters  and  40 
upgraded  plotter  interface  software,  so  that  the  needs  of  the  FAA  can  be  met. 

Benefits:  Productivity  Improvements  in  drafting,  cartographic,  facility  mock 
up,  and  planning  applications;  improved  document  quality;  standardization  of 
engineering  data  and  design  information  for  new  and  modified  facilities; 
improved  turnaround  time  leading  in  reduction  In  probability  of  project  delays 
and  associated  cost  overruns. 


APPROPRIATIONS  SUMMARY 

Location 

Ampunt  (JQQO) 

Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

$20,300.0 

0.0 

1,500.0 

0.0 

Total                       Various 

$21,800.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                     Location/ 
T.ajk?.                    OvantltY 

Estimated  Cost 
($900) 

Centrally  Procured  Equipment 
and  Software  Various  $1,500.0 
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Budget  Item  No:  2E12         Fiscal  Year  1994        CIP:  46-16 

Program  Title:  Special  Use  Alrsoace  Management  System  fSAMS) 

Amount:  $3,000,000  Location:  Various 

Basis  for  Request:  The  August  1988  GAG  report,  "Airspace  Use,  FAA  Needs  to 
Improve  Its  Management  of  Special  Use  Airspace  (SUA)"  states  In  part  that  "If 
FAA  Is  to  effectively  manage  special  use  airspace.  It  needs  to  know  where, 
when,  and  how  airspace  Is  being  utilized.  To  do  this  FAA  needs  users  to 
report  actual  data  In  sufficient  detail,  not  only  for  restricted  areas  but 
also  for  other  areas,  such  as  military  operations  areas." 

DescrlDtlon  of  Problem:  The  special  use  airspace  management  system  (SAMS) 
Version  II  consists  of  computers  currently  deployed  to  21  ARTCCs,  nine 
regional  offices,  six  TRACONs,  one  AFSS,  and  three  computers  at  headquarters. 
The  current  system  Is  a  prototype  developed  In  direct  response  to  the  GAG 
report  and  is  inadequate  to  handle  the  volume  of  data  required  to  manage  the 
SUA.  Other  than  a  one-way  modem,  facilities  have  no  on  line  communication  to 
headquarters.  There  is  no  central  processing  capability.  The  SAMS  data  is 
stored  in  raw  form  and  must  be  manually  manipulated  Into  usable  material.  The 
military  submits  a  report  on  SUA  utilization  via  the  military  representatives 
at  the  regional  offices.  Central  Airspace  Resident  Facilities  (CARF),  Air 
Traffic  Control  System  Command  Centers  (ATCSCCs),  Air  Traffic  Control  Centers 
(ARTCCs),  and  Automated  Flight  Service  Stations  (AFSSs)  have  no  automated 
means  of  obtaining  up-to-date  real-time  information  on  SUAs  or  Military 
Training  Routes  (MTRs)  for  real-time  management  of  the  airspace  system. 

Description  of  Solution:  Provide  $3,000,000  to  procure  software,  hardware, 
and  communication  units  for  real  time  management  of  the  SUA.  This  funding 
will  also  provide  the  capability  to  interface  with  the  Military  Airspace 
Management  System  (MAMS)  to  interchange  needed  data  with  minimal  coordination. 
Additionally  SAMS  will  provide  ATC  facilities  and  flight  service  stations  the 
capability  to  access  the  current  status  of  SUA. 

Benefits:  SAMS  would  provide  traffic  management  specialists  at  all  levels 
access  to  SUA  schedules  and  the  display  of  the  affected  airspace.  Real-time 
information  concerning  the  status  of  joint  use  and  military  airspace  would 
allow  for  effective  and  efficient  use  of  airspace  in  the  case  of  direct 
routing,  shorter  flight  legs,  or  decreased  operating  costs  to  the  user. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $    0.0 

FY  1993  Appropriated  ---  0.0 

FY  1994  Request  ---  3,000.0 

Future  Requirement  ---  i/  0.0 

Total  41  $3,000.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Ta?K?  Quantity  ($000^ 

1.  Hardware  Procurement  and 

Documentation  —  $1,000.0 

2.  Software  Enhancement  —  1,300.0 

3.  System  Support,' Training, 

and  Documentation  —  700.0 

Total       *  Various  $3,000.0 


2/  Additional  sites  yet  to  be  determined. 
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Budget  Item  No:  3A01         Fiscal  Year  1994         CIP:  56-28 

Program  Title:  Automated  Data  Processing  (ADP)  Facilities  Management  (CORN^ 

Amount:  $35,000,000  Location:  12 

Basis  for  Request:  This  request  continues  funding  for  the  computer  resources 
nucleus  (CORN)  project  initially  funded  in  the  FY  1989  budget.  Increased 
demands  for  general  purpose  host  computer  resources  from  operational  and 
administrative  programs  within  FAA  have  increased  by  a  rate  that  far  exceeds 
the  present  host  capacity. 

Description  of  Problem:  The  demand  for  general  purpose  host  processing 
resources  significantly  exceeds  the  available  capacities  and  capabilities. 
ADP  management  under  the  CORN  program  addresses  this  critical  problem  with  the 
acquisition  of  ADP  services  from  contractor  provided  facilities,  hardware, 
software,  and  staff.  During  the  10-year  contract  life,  the  contractor  will  be 
required  to  meet  growing  demands  for  service  and  to  upgrade  installed  hardware 
and  software  to  ensure  that  the  most  cost-effective  technologies  are  applied 
to  the  FAA  data  processing  needs.  Some  of  the  areas  that  have  increased 
workloads  that  require  additional  host  resources  are: 

a.  Logistics  and  Inventory  Systems 

b.  Airport  Inspection  and  Certification 

c.  ADP  Configuration  Management  Information  Systems 

d.  Management  of  National  Airspace  Telecommunications 

e.  DOT-wide  Personnel,  Accounting,  and  Payroll  Systems 

f.  Accident  Investigation 

g.  Aircraft  Registration 
h.  Airmen  Certification 
i.  Violation  Enforcement 

Description  of  Solution:  Provide  $35,000,000  for:  (1)  software  conversion  of 
major  applications  from  the  old  hosts  to  the  new  hosts;  (2)  parallel 
operations  during  the  test  and  checkout  of  the  new  system;  (3)  continuing 
operation  costs  for  the  contractor  provided  facility,  equipment,  staff 
support;  and,  (4)  training  for  users  of  converted  applications. 

Benefits:  The  benefits  of  this  funding  are  an  upgraded  and  common  system  of 
ADP  support  for  agency-wide  use.  The  expansion  of  ADP  capacity  will  be  made 
available  so  that  required  service  levels  ana  productivity  can  be  achieved. 
Other  benefits  include  improved  ADP  service  levels,  maintained  security 
levels,  increased  productivity,  avoidance  of  lengthy  procurement  process, 
improved  ADP  cost-effectiveness,  availability  of  latest  technology,  minimized 
risk  to  FAA,  and  providing  the  broadest  competition. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  —  $  50,573.5 

FY  1993  Appropriated  ---  51,550.0 

FY  1994  Request                    12  35,000.0 

Future  Requirement  ---  24.800.0 

Total                          12  i/  $161,923.5 


a/  The  request  for  each  year  is  for  the  same  12  locations. 
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COST  ESTIMATE  OF  WORK  TO  RF  FUNDED  THIS  YEAR 

Activity                     Location/            Estimated  Cost 
Tasks  Quantity  tlfififij 

Software  Conversion  of  Major 
Applications  and  Implementation      12  $35,000.0 
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Budget  Item  No:  3A02         Fiscal  Year  1994         CIP:  46-16 

Program  Title:  Airport  Datum  Monument  Program 

Amount:  $1,500,000  Locations:  300 

Basis  for  Request:  Accurate  position  reference  data  is  essential  to  the 
operation  of  automated  navigation  and  air  traffic  control  (ATC)  systems.  In 
turn,  navigational/ATC  systems  have  created  an  urgent  need  for  additional  and 
more  accurate  position  data. 

Description  of  Problem:  Basic  data  Is  derived  from  the  airport  obstruction 
survey  program  conducted  by  the  National  Oceanic  Service  (NOS).  The  extremely 
accurate  data  is  tied  to  the  North  American  Datum  (NAD)  system  and  is  used  to 
form  the  matrix  for  the  positioning  of  all  data  within  the  ATC  system  and  on 
aeronautical  charts.  In  1985,  accurate  survey  data  was  available  for  only  733 
of  2,500  airports  that  require  this  data  -  those  airports  with  instrument 
approach  procedures.  Future  LORAN  C  and  Global  Positioning  System  (GPS) 
candidate  airports  will  also  require  accurate  position  data  in  order  to 
construct  instrument  approach  procedures.  There  are  approximately  1,000 
additional  airports  that  are  candidates  for  the  LORAN  C  and  GPS  program. 

Description  of  Solution:  Provide  $1,500,000  to  establish  survey  monuments  at 
300  airports  per  year.  The  program,  begun  in  FY  1985  and  continuing  through 
FY  1995,  will  establish  survey  monuments  on  each  of  approximately  1,700 
airports,  thus  tying  them  to  NAD  system.  After  completing  the  surveys  from 
the  1,700  airports  with  non-precision  Instrument  approach  procedures,  the 
program  will  continue  to  include  surveys  for  LORAN  C  and  GPS  candidate 
airports. 

Benefits:  (1)  Will  provide  greatly  improved  accuracy  for  3500  airports  to 
meet  requirements  and  tie  these  airports  into  North  American  Datum.  (2)  Will 
directly  support  instrument  approach  procedures  automation  program  and 
procedures  into  NAD.  (3)  Will  directly  support  new  airborne  navigation 
system,  such  as  inertial  navigation,  GPS  and  flight  management  systems.  (4) 
Will  provide  improved  accuracy  for  controller  chart  supplement  used  for  ATC 
adaptation  data. 


APPROPRIATION  SUMMARY 

LpQ^tipns 

Amount  ($000) 

Appropriated  (FY  1982-1992)        1,790 
FY  1993  Appropriated               300 
FY  1994  Request                  300 
Future  Requirement                 --- 

$10,532.9 
1,500.0 
1,500.0 
.  a/ 

Total                        2,390 

$16,372.9 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Locations/ 
Tasks                     Ouantitv 

Estimated  Cost 
($0001 

Establish  Precision 
Survey  Monuments  300  $1,500.0 


a/  Future  requirements  will  be  based  on  local  situations  which  are 
validated  on  a  year-to-year  basis. 
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Budget  Item  No:  3A03         Fiscal  Year  1994         CIP:  46-28;  26-14 

Program  Title:  National  Airspace  System  (NAS)  Recovery  Communications  (RCOH^ 

Amount:  $6,800,000  Location:  Various 

Basis  for  Request:  The  National  Airspace  System  (NAS)  Recovery  Communications 
(RCOM)  supports  objectives  associated  with  national  policies  on  emergency 
communication,  emergency  mobilization,  and  disaster  response  including  natural 
disasters  or  conditions  of  crisis  or  national  emergency.  RCOM  is  designed  to 
complete,  expand,  and  enhance  the  existing  multimedia  national  network  of 
command  and  control  communications.  In  addition,  the  RCOH  network  Is  also 
available  for  routine  purposes  on  a  daily  basis  for  use  in  dispatching  and 
redirecting  airway  facilities  maintenance  technicians,  aviation  security, 
accident  investigations,  flight  Inspection  aircraft,  and  other  NAS  activities. 
The  FAA  maintains  NAS  facilities  at  remote  off-shore  Western-Pacific  and 
Caribbean  locations.  Due  to  their  geographical  location,  these  facilities  are 
subject  to  hurricanes  and  typhoons  with  a  high  potential  for  communications 
outages.  It  is  vital  for  personnel  safety  and  system  restoration  to  assure 
minimum  essential  communications  can  be  performed  during  disaster  operations 
such  as  those  experienced  In  Hurricane  Hugo  (1989). 

The  FAA's  primary  mission  for  FY  1994  is  to  continue  FY  1993  efforts  to 
complete  the  existing  NARACS  network  and  subsequently  continue  ongoing  efforts 
to  establish  and/or  improve  the  necessary  redundancy,  mobility,  connectivity, 
interoperability,  and  restorability  to  obtain  survivability  of  FAA  owned 
telecoRDuni cat  ions  during  conditions  of  crisis  or  national  emergency. 

Description  of  Problem:  Site  spares  at  approximately  47  locations  and  the  FAA 
Logistics  Center  are  lacking  which  adversely  impacts  our  ability  to  promptly 
restore  critical  NARACS  communication  systems.  Further,  because  of  the 
antiquity  of  NARACS  hardware,  some  Items  are  becoming  unsupportable  and  need 
to  be  replaced. 

In  addition,  the  NARACS  network  is  required  to  operate  independent  of  the 
commercial  telephone  system.  Currently,  approximately  five  locations  are 
using  leased  commercial  communications  to  access  remote  transceiver  locations. 
FAA  owned  coimunication  systems  are  required  and  need  to  be  installed  to  meet 
NARACS  design  requirements.  Other  problems  include  the  lack  of  uninterrupted 
power  systems  required  in  case  of  catastrophic  power  failures,  and  the 
agency's  slow  progress  in  fully  implementing  the  secure  telephone  network  as 
required  by  an  Executive  Order. 

Description  of  Solution:  Provide  $6,800,000  to  establish  on-site  spares  at 
approximately  47  locations  and  the  FAA  Logistics  Center;  replace  critical 
unsupportable  items;  procure  and  install  uninterrupted  power  systems,  expand 
the  secure  telephone  network  as  required,  and  establish  FAA  owned  microwave 
radio  connectivity  at  approximately  four  remote  NARACS  locations. 

Benefits:  Implementation  of  these  items  in  FY  1994  Is  Imperative  In  order  to 
complete  Phase  I  of  the  RCOM  program  as  well  as  sustain  an  operational  NARACS 
system  that  allows  the  FAA  to  effectively  respond  to  accidents  and  natural 
disasters.  Emergency  communications  allows  a  FAA  quick  response  to  disaster 
areas,  which  may  contribute  to  a  reduction  in  loss  of  life  and  property.  In 
addition,  this  communications  capability  saves  flying  hours  by  FAA  flight 
inspection  aircraft  and  provides  a  means  of  communications  for  day-to-day 
field  coordination  between  maintenance  technicians  and  supervisors. 
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APPROPRIATION  SUMMARY 

Locations  Amount  (iOOO> 

Appropriated  (FY  1982-1992)          ---  $  6,645.0 

FY  1993  Appropriated               ---  8,300.0 

FY  1994  Request                   ---  6,800.0 

Future  Requirement                 ---  90.100.0 

Total                       Various  $111,845.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Location/  Estimated  Cost 

_Iaiki_  Quantity  (tPPP) 

1.  Procure  Site  and  Depot  Spares     ---  $1,500.0 

2.  Procure  and  Install 

Uninterrupted  Power  System      —  400.0 

3.  Expand  Secure  Telephone  Network    —  500.0 

4.  Replace  Unsupportable  Hardware 

(ANT.,  Teletype,  etc.)         ---  1,300.0 

5.  Establish  Microwave  Radio 

Connectivity  at  Four  Locations    4  2,400.0 

6.  Program  Management  Support       ---  700.0 
Total                       Various  $6,800.0 
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Budget  Item  No:  3A04         Fiscal  Year  1994         CIP:  56-56 

Program  Title:  NAS  Management  Automation  Program 

Amount:  $8,000,000  Location:  Various 

Basis  for  Request:  This  request  addresses  a  critical  need  within  the  FAA  to 
use  information  technology  to  manage  NAS  Plan-related  data  and  information 
processing  systems  efficiently  and  effectively.  In  order  to  perform  these 
responsibilities  successfully,  management  information  programs  require  the 
development  of  comprehensive  and  integrated  information  systems  which  contain 
or  provide  a  means  of  accessing  the  types  of  data  required  for  management  of 
the  Capital  Investment  Plan  (CIP). 

Description  of  Problem:  Present  automation  technology  hardware  and  software 
capabilities  are  inadequate  to  provide  management  with  access  to  the 
information  within  FAA  needed  to  effectively  manage  the  systems  in  the 
National  Airspace  System  (NAS).  The  airway  facilities  divisions  are  relegated 
to  using  manual  systems  to  facilitate  planning,  scheduling,  and  tracking  of 
activities  required  to  implement  the  program  defined  in  the  CIP  through  the 
year  2000. 

Description  of  Solution:  Provide  $7,000,000  to  establish  the  necessary 
information  technology  infrastructure  to  support  the  efficient  and  cost- 
effective  management  of  the  agency's  resources.  The  implementation  of  NASMAP 
will  result  in  the  establishment  of  a  national  network,  providing  connectivity 
and  communication  capability  to  AF  personnel  engaged  in  the  management  and 
administration  of  the  NAS  program.  Also  provide  $1,000,000  for  continued 
development  and  management  of  the  Resource  Tracking  Program  (RTP)  formerly 
Regional  Project  Management  System  (RPMS). 

Benefits:  Quicker  access  to  management  data  and  more  efficient  use  of  the 
Agency's  resources  will  result  with  the  implementation  of  an  integrated 
management  system  and  networks.  These  projects  will  allow  improvements  in  the 
accuracy,  commonality,  and  therefore,  the  sharing  of  information.  This  is 
necessary  for  sound  management  decisions,  as  well  as  the  ability  to  conduct 
timely  and  meaningful  analysis  for  the  effective  implementation  and  operation 
of  the  NAS. 

APPROPRIATIONS  SUMMARY 

Locations  ^gtilt  (tPPQ) 

Appropriated  (FY  1982-1992)  ---  $31,100.0 

FY  1993  Appropriated  ---  1,000.0 

FY  1994  Request  ---  8,000.0 

Future  Requirement  --•  37.800.0 

Total  Various  $77,900.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Location/           Estimated  Cost 
Task  Quantity  tlfiflfiJ 

1.  NAS  Plan  Automation         Various  $7,000.0 

2.  Resource  Tracking  Program     Various  1.000.0 
Total                       Various                $8,000.0 
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Budget  Item  No:  3A05         Fiscal  Year  1994         CIP:  46-23 

Program  Title:  Hazardous  Materials  Manaaeinent 

Amount:  $12,750,000  Location:  Various 

Basis  for  Request:  The  FAA  is  required  by  Executive  Order  12088  to  comply 
with  all  Federal,  State,  interstate,  and  local  pollution  control  statutes  in 
the  same  manner  and  to  the  same  degree  as  any  other  person  or  entity.  The 
Resource  Conservation  and  Recovery  Act  of  1976  (RCRA)  and  the  Comprehensive 
Environmental  Response,  Compensation  and  Liability  Act  of  1980  (CERCLA)  as 
amended,  establish  mandatory  compliance  schedules  to  identify  and  remedy 
environmentally  contaminated  sites.  The  Federal  Facilities  Compliance  Act  of 
1992  waives  sovereign  iimunity  of  Federal  agencies  for  environmental 
violations  and  subjects  agencies  to  liability  for  fines  and  other  penalties 
imposed  by  Federal,  State,  and  local  environmental  agencies.  Other 
environmental  statutes,  delineated  in  40  CFR,  place  requirements  on  hazardous 
materials  handling,  hazardous  waste  disposal,  and  waste  minimization. 

Description  of  Problem:  In  1988,  the  FAA  began  implementing  a  program  in 
compliance  with  Federal  regulations  to  identify  and  clean  up  environmental 
contamination  at  FAA  facilities.  The  sites  in  question  have  been  identified 
by  internal  reviews  of  past  maintenance  operations  and  releases  at  facilities, 
and  notices  of  violations  received  from  environmental  regulatory  entities. 
Federal  and  State  laws  mandate  specific  procedures  and  deadlines  be  followed 
from  the  moment  contamination  is  identified  until  a  site  is  decontaminated  to 
the  satisfaction  of  the  regulatory  entity.  Since  the  beginning  of  the 
program,  numerous  site  investigations  have  been  performed  which  indicate  the 
need  for  extensive  long-term  cleanup  of  environmental  contamination  from  soil 
and  ground  waters  at  some  FAA  facilities.  The  investigations  have  indicated 
that  contamination  comes  from  a  variety  of  hazardous  substances,  including 
fuels,  solvents,  herbicides,  transformer  oils  (PCB's),  and  radioactive 
materials.  A  comprehensive  program  of  Facility  Environmental  Evaluations 
began  in  FY  1993  and  will  continue  in  FY  1994  to  better  define  the  number  and 
magnitude  of  hazardous  waste  problems  at  FAA  facilities.  In  addition  to 
addressing  existing  environmental  contamination  sites,  this  program  has 
identified  procedures  for  hazardous  materials  handling  and  hazardous  waste 
disposal  to  prevent  future  environmental  contamination  and  notices  of 
violation. 

Description  of  Solution:  Fund  $12,750,000  for  site  investigations,  hazardous 
waste  handling  and  disposal,  and  waste  minimization.  This  will  include 
drilling  of  monitoring  wells,  remediation  of  ground  water,  physical  removal  of 
contaminated  soils,  proper  disposal  or  incineration  of  hazardous  wastes, 
implementation  of  air  pollution  controls  as  required,  and  investigation  and 
implementation  of  waste  minimization  alternatives. 

Benefits:  Presently,  several  FAA  facilities  are  under  administrative  consent 
orders  to  achieve  environmental  compliance  within  specified  deadlines. 
Funding  will  allow  these  FAA  facilities  to  achieve  compliance  with 
administrative  consent  orders  and  State  and  Federal  pollution  control 
regulations,  thus  forestalling  further  environmental  contamination. 
Additionally,  the  work  funded  will  reduce  FAA  liabilities  for  fines  and  other 
civil  penalties  which  may  result  from  non-compliance  with  existing 
regulations. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $  43,892.4 

FY  1993  Appropriated  ---  15,000.0 

FY  1994  Request  ---  12,750.0 

Future  Requirement  ---  79.250.0 

Total  Various  $150,892.4 

F&E-161 


376 


PRFSIDFNT'S  BUDGET 

FAril  TTIFS  AND  EQUIPMENT 

tAlRPQRT  AND  AIRWAY  TRUST  FUND) 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDFD  THIS  YEAR 

Activity                                      Estimated  Cost 
Tasks  Locations  LlOfiflJ 

Compliance  with  Environmental 
Remediation  and  Pollution 
Prevention  Requirements        Various  $12,750.0 
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Budget  Item  No:  3A06         Fiscal  Year  1994         CIP:  56-51 

Program  Title:  Aviation  Safety  Analysis  System  (ASAS) 

Amount:  $20,000,000  Locations:  Various 

Basis  for  Request:  To  improve  inspection,  surveillance,  certification  and 
investigation  programs  and  the  safety  mission  through  the  development  of  an 
integrated  automation  system  to  capture  safety  related  inspection  data. 

Description  of  Problem:  Present  automation  hardware  and  software  technology 
capabilities  are  inadequate  to  capture,  disseminate,  and  analyze  a  wide  range 
of  safety  related  data.  Most  program  managers,  accident  investigators, 
inspector  personnel,  support  personnel,  and  other  who  need  the  information 
must  use  manual  procedures  that  are  antiquated  and  obsolete  for  planning, 
scheduling,  capturing,  and  tracking  work  programs,  investigation  results,  and 
safety  information. 

Description  of  Solution:  Funding  of  $20,000,000  would  continue  modernization 
of  the  current  system,  system  design  efforts,  and  purchase  of  hardware  and 
software  infrastructure  requirements  for  ASAS  information  management  and 
communication  processes. 

Benefits:  This  project  will  substantially  improve  the  accuracy,  commonality, 
and  the  sharing  of  ASAS  and  other  aviation  safety- related  information. 

APPROPRIATION  SUMMARY 

Locations  Amount  H000> 

Appropriated  (FY  1982-1992)  ---  $  33,200.0 

FY  1993  Appropriated  ---  12,000.0 

FY  1994  Request  ---  20,000.0 

Future  Requirement  ---  129.000.0 

Total  Various  $194,200.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Estimated  Cost 

T^sK?  Locations  ($000> 

Hardware/Software 
System  Design/Maintenance      Various  $20,000.0 
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Budget  Item  No:  3A07         Fiscal  Year  1994         CIP:  43-21 

Program  Title:  Operations  Data  Management  System  (ODMS) 

Amount:  $4,650,000  Location:  Various 

Basis  for  Request:  The  National  Flight  Data  Center  (NFDC)  is  composed  of  the 
United  States  Notices  to  Airmen  (NOTAM)  System  (USNS)  and  the  Aeronautical 
Information  System  (AIS).  The  current  USNS  and  AIS  are  being  replaced  with  a 
system  that  will  integrate  the  functionality  of  both  systems  into  an  expanded 
aeronautical  information  system  called  the  Operational  Data  Management  System 
(ODMS)).  This  is  the  second  year  of  a  three  year  program  to  provide  a  fully 
automated  aeronautical  database  and  management  system. 

Description  of  Problem:  The  USNS  and  AIS  current  capabilities  are  Inadequate 
and  obsolete.  The  systems  were  developed  in  the  early  1970s  and  have  been  the 
subject  of  heavy  criticism  from  users  of  the  data.  The  current  USNS  is  not 
compatible  with  international  formats.  It  is  labor  intensive  in  that  much  of 
the  data  has  to  be  formatted  and  entered  manually  into  the  system.  The  AIS 
and  USNS  are  expected  to  interface  with  the  Advanced  Automation  Systems  (AAS). 
The  AIS  and  USNS  data  are  regarded  as  essential  and  time  critical  to  aviation 
safety.  The  data  from  both  systems  are  distributed  to  all  FAA  air  traffic 
control  facilities,  airlines,  military  base  operations,  and  world  wide  via 
international  and  ICAO  circuits. 

Description  of  Solution:  Provide  funds  to  continue  system  development  and 
begin  implementation  of  the  ODMS.  Hardware  and  software  support  will  be 
required  on  a  continuing  basis  to  develop  and  define  system  requirements  that 
will  generate  functional  specifications  for  a  global  database  and  a  data 
management  system.  The  planned  system  will  provide  for  direct  data  input  and 
validation  by  field  operations  offices  and  facilities.  The  system  will  be 
fully  automated  from  the  source  of  the  data  to  dissemination.  The  lack  of 
this  ability  places  unacceptable  constraints  and  limitations  for  producing  a 
complete  a  system  that  will  be  able  to  Interface  with  the  AAS.  It  is 
essential  to  the  integrity  and  safety  of  the  AAS  that  this  system  be 
modernized  and  the  dissemination  of  data  be  with  current  factual  data 
regarding  the  NAS. 

Benefits:  A  dedicated  data  management  system  with  internal  security,  data 
Integrity  and  transaction  logging  will  result.  The  collection  and 
distribution  of  safety  related  aeronautical  data  will  be  improved  to  provide 
more  reliable  and  credible  automated  data.  This  will  provide  the  FAA  with  the 
ability  to  meet  user  and  system  requirements  in  near  term  and  in  future  years. 

APPROPRIATION  SUMMARY 

Locations  Amount  HOOD) 

Appropriated  (FY  1982-1992)  —  $    0.0 

FY  1993  Appropriated  —  4,650.0 

FY  1994  Request  —  4,650.0 

Future  Requirement  ---  13.100.0 

Total  Various  $22,400.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Ouantitv  t$0001 

System  Development/ 

Implementation  Various  $4,650.0 
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PRESIDENT'S  BUDGET 
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fAIRPORT  AND  AIRWAY  TRUST  FUND> 

Budget  Item  No:  3A08         Fiscal  Year  1994         CIP:  56-54 

Program  Title:  FAA  Employee  Housing 

Amount:  $18,500,000  Location:  Various 

Basis  for  Request:  FAA  owns  approximately  240  dwelling  units  that  provide 
housing  for  FAA  employees  and  their  families  at  remote  locations  throughout 
the  U.S.  and  overseas  possessions.  Employees  occupying  these  units  provide 
air  traffic  control  services  and  National  Airspace  (NAS)  facilities 
maintenance  services  to  ensure  safe,  efficient,  and  expeditious  movement  of 
air  traffic  throughout  these  remote  areas.  Adequate  and  reasonably  priced 
housing  is  not  comnercially  available  for  employees  and  their  families  at 
these  remote  locations. 

Description  of  Problem:  In  Alaska,  where  about  90  percent  of  FAA-owned 
housing  is  located,  FAA  plans  to  design  and  continue  construction  of  new 
employee  housing  units  in  Alaska.  Included  in  these  projects  will  be  the 
replacement  of  water  and  sewage  systems,  electrical  power  plants,  community 
service  facilities,  new  furniture,  roadways,  and  landscaping.  The 
construction  projects  will  also  Include  the  demolition  of  existing  housing, 
some  of  which  are  over  40  years  old  and  contain  varying  amounts  of  asbestos. 

Construction  costs  at  remote  areas  in  Alaska  are  significantly  higher  than 
compared  to  similar  construction  projects  in  the  lower  48  states.  Many 
factors  contribute  to  this  higher  construction  cost  Including  the  lack  of 
building  materials  and  skilled  labor  at  remote  locations  and  the  short 
construction  season  before  the  onset  of  inclement  weather. 

Hurricane  Hugo  demolished  all  of  the  housing  units  on  Virgin  Islands.  FAA 
employees  currently  live  in  leased  units  on  the  Islands.  The  FAA  is  paying 
$915,336  per  year  for  rent.  This  has  created  an  emergency  drain  on  the 
Operations  budget  and  less  expensive  quarters  are  required. 

Description  of  Solution:  Provide  $18,500,000  to  provide  new  housing  units  for 
FAA  employees  and  their  families. 

Benefits:  FAA  is  finding  it  increasingly  difficult  to  fill  vacant  positions 
at  remote  locations  due,  in  part,  to  the  poor  condition  of  employee  housing. 
The  replacement  of  old  employee  housing  will  help  FAA  to  fill  staffing 
shortages  and  will  lessen  relocation  costs  incurred  as  a  result  of  high 
turnover  rates.  The  benefit  for  this  investment  in  the  Virgin  Islands  housing 
will  be  recognized  in  approximately  8  years. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $  4,000.0 

FY  1993  Appropriated  ---  8,000.0 

FY  1994  Request  ---  18,500.0 

Future  Requirement  —  45.300.0 

Total  Various  $75,800.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  f$000> 

Provide  FAA  Housing  Various  $18,500.0 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  3A09         Fiscal  Year  1994         CIP:  56-37 

Program  Title:  Logistics  Suooort  Systems  and  Facilities  (LSSFl 

Amount:  $5,000,000  Location:  1 

Basis  for  Request:  This  Is  the  third  year  of  a  nu1t1-year  project  to  Identify 
and  provide  support  equipment,  facilities,  and  automated  systems  directly 
required  for  NAS  project  deployment  life-cycle  support.  The  implementation  of 
the  capital  investment  plan  (CIP)  impacts  the  FAA  Logistics  Center  logistics 
support  functions,  particularly  supply  support. 

Description  of  Problem:  The  FAA  Logistics  Center  supports  NAS  equipment, 
facilities,  and  systems  that  have  become  obsolete  or  have  significant 
deterioration  leading  to  sparing/support  problems  in  the  Exchange  and  Repair 
(E&R)  program.  In  addition,  the  number  of  spares,  as  a  direct  result  of  CIP 
deployments,  have  increased  and  the  technology  for  testing  and  quality  control 
has  changed.  Lack  of  resources  results  in  the  inability  to  replace 
obsolete/deteriorated  test  equipment,  to  provide  an  effective  material 
handling  capability,  and  to  automate  material  management  processes  for 
managing  inventories  supporting  NAS  equipment/systems. 

Description  of  Solution:  To  provide  responsive  life  cycle  support,  the  FAA 
Logistics  Center  needs  to  have  new  unique  automated  test  equipment  (ATE)/other 
test  equipment  for  repair  of  complex  new  NAS  equipment;  to  design,  develop, 
and  implement  automated  management  processes  for  managing  inventories 
supporting  the  NAS  equipment/ systems;  and  to  acquire  new  storage  devices  and 
new  high-reach,  versatile  forklifts  necessary  to  increase  the  efficiency  and 
the  capacity  of  automated  and  manual  storage. 

Benefits:  Adequate  equipment,  facilities  and  automated  systems  will  enable 
the  FAALC  to  provide  adequate  life  cycle  support  for  NAS  equipment/ systems, 
thus  allowing  the  FAA  to  continue  the  mission  of  providing  a  safe,  secure  and 
efficient  aviation  system. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $  600.0 

FY  1993  Appropriated  ---  2,900.0 

FY  1994  Request  1  5,000.0 

Future  Requirement  ---  ^_  a/ 

Total  1  $8,500.0 


i/  Continuing  requirement  to  be  validated  on  a  year-to-year  basis. 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

fAIRPORT  AND  AIRWAY  TRUST  FUND^ 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Ta?k?  Quantity  .      tSOOO> 

1.  Development  of  automated 

management  processes  for 

managing  inventories 

supporting  NAS  equipment/ 

systems  —-  $3,600.0 

2.  Provision  of  new  storage 

devices  and  new  high-reach, 

versatile  forklifts  ---  500.0 

3.  Provision  of  new  unique  automatic 

test  equipment/other  test 
equipment  needed  for  repair  of 

new  NAS  equipment/ systems      .:.:^  900. 0 

Total  1  $5,000.0 
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FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  3A10         Fiscal  Year  1994         CIP:  56-27 

Program  Title:  Test  Eauipment  -  Maintenance  Support  for  Replacement 
Equipment 

Amount:  $9,000,000  Location:  Various 

Basis  for  Request:  The  installation  of  new  solid-state  facilities  and 
equipment  in  the  National  Airspace  System  has  established  a  requirement  to 
replace  the  older  tube-type  equipment  with  more  accurate  and  stable  test 
equipment. 

Description  of  Problem:  A  large  percentage  of  the  test  equipment  currently 
used  in  equipment  maintenance  was  designed  to  be  compatible  with  tube-type 
technologies.  As  more  and  more  of  the  tube-type  equipment  is  being  replaced 
with  solid-state  equipment,  the  ability  of  the  older  tube-type  test  equipment 
is  being  exceeded.  The  newer  equipment  requires  more  precision  and  accuracy 
in  verifying  proper  operation  and  must  also  be  compatible  with  equipment  in  a 
remote  maintenance  environment. 

Description  of  Solution:  Provide  $9,000,000  to  upgrade  the  test  equipment 
used  in  the  maintenance  of  the  National  Airspace  System. 

Benefits:  Replacement  reduces  high  maintenance  and  repair  costs  associated 
with  the  older  test  equipment;  the  new  test  equipment  is  more  accurate  and 
stable;  test  equipment  on-line  availability  time  would  Increase;  and  new 
equipment  supply  support  is  commercially  available  off-the-shelf. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000'. 

Appropriated  (FY  1982-1992)  ---  $31,897.0 

FY  1993  Appropriated  ---  2,000.0 

FY  1994  Request  ---  9,000.0 

Future  Requirement  — ^ 

Total  Various  $42,897.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Ta?K?  Quantity  ($0001 

Centrally  Procured 
Equipment  Various  $9,000.0 


i/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  3A11         Fiscal  Year  1994         CIP:  46-16 

Program  Title:  Radio  Frequency  Interference  (RFH  Vans 

Amount:  $2,000,000  Location:  Various 

Basis  for  Request:  The  demand  for  frequencies  in  the  electromagnetic  spectrum 
continues  to  increase  as  existing  facilities  are  expanded  and  new  systems  are 
introduced  into  the  National  Airspace  System  (NAS).  With  this  growth  comes 
crowding  and  its  attendant  Radio  Frequency  Interference  (RFI).  Effective 
management  of  the  radio  spectrum,  which  more  and  more  Includes  resolution  of 
interference  problems,  is  essential  to  the  successful  operation  of  the  NAS. 

Description  of  Problem:  The  growth  of  radio  spectrum  use  by  government  and 
non-government  entities  contributes  to  the  amount  of  RFI  experienced  on  a 
daily  basis  to  commissioned  NAS  facilities,  and  impacts  on  the  commissioning 
of  new  NAS  facilities.  Our  methods  and  efficiency  of  RFI  investigation  needs 
to  keep  up  with  the  growing  NAS  system.  At  present,  regional  Spectrum 
Management  Officers  (SMO)  use  nonstandard  and  in  many  cases  old  Inferior  test 
equipment  in  various  ad  hoc  trucks  to  track  down  RFI. 

Description  of  Solution:  This  project  will  provide  funds  for  the  purchase  of 
three  of  the  11  required  vans  with  test/analysis  equipment. 

Benefits:  The  major  benefit  is  that  of  providing  the  regions  with  the 
necessary  RFI  vans,  and  the  training  in  their  use,  toward  that  goal  of 
achieving  efficient,  independent  identification  of  the  source  of  interference 

problems. 


APPROPRIATION  5WHARY 

Lvcatlon^ 

Amount  rJOOOl 

Appropriated  (FY  1982-1992) 
FY  1993  Appropriated            Various 
FY  1994  Request               Various 
Future  Requirement                — 

$    0.0 

2,400.0 
2,000.0 
3.300.0 

Total                       Various 

$7,700.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 

Activity                    Location/ 
Tasks                      Ouantitv 

Estimated  Cost 
($0001 

Centrally  Procured  Services  Various  $2,000.0 
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PRESIDENT'S  BUDGFT 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND> 

Budget  Item  No:  3A12         Fiscal  Year  1994         CIP:  56-62 

Program  Title:  Child  Care  Centers 

Amount:  $4,845,000  Location:  Various 

Basis  for  Request:  Authorized  in  1986,  the  Trible  Amendment  cleared  the  way 
for  establishing  child  care  programs  for  children  of  government  employees  in 
Federal  buildings.  Since  the  enactment  of  this  legislation,  over  75  Federally 
sponsored  child  care  centers  have  been  established  across  the  country. 

In  response  to  the  emphasis  by  the  Department  of  Transportation  (DOT)  on  the 
establishment  of  child  care  centers  for  the  children  of  DOT  employees  where 
the  need  exists,  the  FAA  is  continuing  its  increasing  effort  to  establish  on- 
site  child  care  centers.  The  FAA  believes  that  the  provision  of  child  care 
centers  at  locations  where  proven  need  and  employee/management  support  exist 
is  vital  to  fulfilling  the  agency's  mission. 

DescriDtion  of  Problem:  Attracting  and  retaining  a  highly  skilled  technical 
work  force  is  a  continuous  challenge  for  the  FAA.  Funding  high  quality, 
affordable  child  care,  available  during  unusual  work  hours,  is  becoming 
Increasingly  difficult  for  employees.  Available  on-site  child  care  greatly 
enhances  FAA's  ability  to  recruit  and  retain  highly  qualified  employees  in  the 
technical  specializations  which  are  required.  The  construction  of  child  care 
centers  at  air  route  traffic  control  centers  (ARTCCs)  Is  considered  essential 
because  of  the  need  for  FAA  to  not  only  compete  with  the  private  sector  for 
highly  qualified  employees  in  the  shrinking  technical  workforce  but  also  to 
compete  to  retain  these  employees.  Projections  of  work  force  demographics 
estimate  that  by  the  year  2000  women  are  expected  to  participate  in  the  labor 
force  in  the  same  percentage  as  men  and  ninety  percent  of  these  women  whill  be 
of  child-bearing  age.  This  will  create  a  demand  for  child  care  which  the 
projected  community  and  private  child  care  facilities  will  not  be  able  to 
handle.  This  becomes  especially  critical  for  the  employee  population  In  the 
air  traffic  control  and  related  occupations. 

Description  of  Solution:  It  is  anticipated  that  in  order  to  implement  the  DOT 
and  FAA  program  Initiatives  and  meet  the  demand  for  on-site  child  care  for 
employees  through  the  next  several  years,  it  will  be  necessary  for  FAA  to 
construct  up  to  four  child  care  centers  per  fiscal  year  at  large  and  mid-size 
ARTCCs  nationwide  and  to  expand  the  child  care  center  at  the  FAA  Technical 
Center. 

Benefits:  On-site  child  care  centers  at  ARTCCs  and  the  Technical  center 
constructed,  furnished,  and  maintained  as  necessary  to  provide  for  the 
ongoing,  growing  needs  of  employees  will  enhance  the  ability  of  the  FAA  to 
recruit  and  retain  the  highly  specialized,  technical  workforce  required  at 
these  locations  to  ensure  the  continued  successful,  safe  and  efficient 
operation  of  the  airspace  system  throughout  the  1990s  and  beyond.  Upon 
completion,  the  child  care  centers  are  managed  as  non-profit  corporations  by 
Boards  of  Directors  consisting  of  agency  employees/parents.  Tuitions  and 
fundraising  efforts  by  the  non-profit  corporations  pay  for  the  child  care 
centers'  staff  and  operational  costs  (exclusive  of  maintenance).  The  FAA 
depends  on  Its  employees  to  ensure  the  success  of  its  mission  to  keep  the 
nation's  airspace  safe. 


Appropriated  (FY  1982-1992) 

FY  1993  Appropriated 

FY  1994  Request 

Future  Requirement 

Total 
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APPROPRIATION  SUMMARY 

L«4tlpns 

Antpunt  (J0P9) 

Various 
Various 

$  2,700.0 

2,489.0 

4,845.0 

11.466.0 

Various 

$21,500.0 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND> 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  •   <iOOO> 

Child  Care  Center 
Construction  ARTCCs  (4)  $4,845.0 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

Budget  Item  No:  3A13         Fiscal  Year  1994         CIP:  66-21 

Program  Title:  Integrated  Flight  Quality  Assurance 

Amount:  $2,500.QOO  Location:  Various 

Basis  for  Reouest:  Modern  digital  aircraft  can  readily  record  large  amounts 
of  selected  data  useful  for  subsystem  monitoring.  Because  such  data  directly 
reflects  operational  performance,  it  provides  the  best  possible  basis  for 
Integrated  flight  quality  assurance,  whether  the  focus  is  on  aircrew 
qualification,  aircraft  maintenance,  or  certification  of  new  aircraft  systems. 
This  project  will  provide  the  FAA  with  the  capability  to  routinely  acquire  and 
analyze  digital  data  recorded  during  air  carrier  line  operations. 

Description  of  Problem:  Airborne  data  pertinent  to  subsystem  monitoring  is 
not  presently  accessed  for  FAA  purposes,  except  on  a  post-accident  basis. 
Existing  alternative  sources  of  information  pertinent  to  informed  regulatory 
decision  making  and  prograimatic  oversight,  such  as  the  Accident/Incident  Data 
Base,  or  the  Performance  Tracking  and  Monitoring  System,  do  not  provide  the 
degree  of  precision  readily  available  from  digital  flight  data  recording 
(DFDR).  However,  presently  the  FAA  lacks  the  required  capability  to  acquire 
and  analyze  such  DFDR  data. 

Description  of  Solution:  In  cooperation  with  the  airline  industry,  airborne 
digital  data  acquisition  standards  and  procedures  will  be  developed.  The  FAA 
will  establish  a  capability  for  electronic  data  acquisition,  analysis,  and 
storage.  Custom  software  will  be  created  to  support  large  scale  automated 
analysis  tailored  to  global  oversight  of  airborne  operations. 

Benefits:  This  project  will  provide  the  FAA  with  empirical  data  directly 
applicable  to  validating  the  effectiveness  of  FAA  policies,  practices,  and 
regulatory  requirements  pertaining  to  air  carrier  flight  operations. 

APPROPRIATION  SUMMARY 

Locations       Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $    0.0 

FY  1993  Appropriated  ---  0.0 

FY  1994  Request  ---  2,500.0 

Future  Requirement  ---  10.300.0 

Total  Various  $12,800.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/       Estimated  Cost 

Tasks  QMantltY  ($000> 

Hardware/Software  System  Design       ---  $2,500.0 
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PRESIDENT'S  BUDGET 

FACILITIES  AND  EQUIPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FUNDi 

Budget  Item  No:  3A14         Fiscal  Year  1994   CIP:  46-16 

Program  Title:  Explosives  Detection  Systems  tEDS) 

Amount:  $1,500,000  Location:  Various 

Basis  for  Request:  The  threat  of  criminal  acts  against  civil  aviation 
utilizing  improvised  explosive  devices  remains.  Recent  world  events  have 
increased  the  level  of  threat.  An  effective  and  reliable  neans  to  detect 
explosives  in  passenger  baggage  Is  vital  to  the  protection  of  the  public. 

Description  of  Problem:  Since  1985,  there  have  been  over  1100  persons  killed 
or  injured  as  a  result  of  explosives  being  used  against  civil  aviation 
aircraft.  The  FAA  has  continued  to  aggressively  pursue  the  development  of  an 
effective  means  for  detecting  explosives  In  passenger  checked  baggage.  Both 
the  Congressional  Office  of  Technology  Assessment  (OTA)  and  the  National 
Academy  of  Sciences  (NAS)  have  concluded  that  no  single  detector  either 
exists,  or  will  likely  exist,  in  the  near  future  that  can  provide  practical, 
reliable  detection  of  all  of  the  various  explosives  of  concern  to  civil 
aviation.  The  OTA  concluded  that  a  combination  of  devices,  is  the  most 
promising  means  of  attaining  high-confidence  protection  from  explosive  devices 
concealed  in  checked  baggage  and  carry-on  luggage  as  well  as  on  the  person  of 
passengers. 

Description  of  Solution:  Provide  $1,500,000  to  complete  the  FAA's  planned  TNA 
airport  demonstrations  and  continue  the  operational  airport  demonstration 
program  for  other  state-of-the-art  explosives  detection  technologies.  As  of 
December  1992,  there  have  been  five  deployments  of  TNA-XENIS  systems  to 
airports  in  the  U.S.  and  overseas.  The  current  status  of  the  six  FAA-owned 
TNA-XENIS  systems  is:  one  TNA-XENIS  unit  is  under  operational  evaluation 
(London  Gatwick);  two  additional  units  are  scheduled  for  installation  in  the 
international  terminal  at  San  Francisco  International  Airport  by  the  summer  of 
1993;  two  units  have  been  or  are  being  returned  to  the  manufacturer's 
facility;  and,  one  unit  has  been  set  aside  for  special  testing  by  the  FAA 
Technical  Center.  Purchases  and  deployments  to  airport  operating  environments 
of  other  explosives  detection  technologies  (e.g.,  vapor/particle  detector, 
enhanced  X-ray)  are  in  process.  Funds  will  be  used  to  continue  installation, 
operation,  maintenance,  data  collection  and  analysis,  unit  modification  and 
improvements,  decommissioning  and  other  costs  for  operational  deployments  of 
these  technologies  to  airports.  The  Aviation  Security  Improvement  Act 
requires  testing  of  EDS  equipment  by  the  FAA  to  certify  that  it  is  capable  of 
meeting  certain  performance  requirements  in  an  airport  operating  environment. 
The  information  and  experience  developed  during  the  demonstration  program  will 
be  an  invaluable  contribution  to  developing  and  revalidating  operationally 
sound  EDS  certification  testing  procedures  and  for  Improving  the  performance 
of  explosives  detection  technologies  In  an  actual  airport  operating 
environment.  In  addition,  the  demonstration  will  provide  Information  useful 
in  validating  explosives  detection  equipment  testing  protocols,  technologies, 
operational  procedures  and  standards.  At  the  same  time,  the  continued 
operational  use  of  advanced  EDS  technologies  such  as  TNA  is  providing  a  higher 
level  of  protection  to  air  passengers  not  obtainable  by  any  other  means 
available  today. 

Benefits:  In  addition  to  providing  a  level  of  protection  to  the  public  not 
presently  available  by  any  other  means  today,  the  demonstration  program 
continues  to  meet  its  objectives: 

1.  To  demonstrate  explosives  detection  technology  and  devices  outside  the 
laboratory  in  a  variety  of  actual  airport  operating  environments  In 
the  U.S.  and  abroad. 

2.  To  understand  the  complexities  associated  with  site  preparation, 
installation,  airport  and  airline  operational  requirements,  as  well  as 
legal  and  administrative  considerations  for  various  technologies. 
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3.  To  collect  Infonnation  on  various  technologies  and  devices  for 
validation  of  certification  testing  and  evaluation  of  the  calibration 
process  at  different  airports  where  the  cross  section  (e.g.,  types  and 
distribution  of  nitrogen  content)  of  passenger  bags  and  other 
operating  conditions  may  vary  significantly  from  those  that  can  be 
simulated  under  laboratory  conditions. 

4.  To  Identify  areas  for  performance  improvement. 

APPROPRIATION  SUMMARY 

Location?        Amount  (SOOO) 

Appropriated  (FY  1982-1992)  —  $27,655.8 

FY  1993  Appropriated  ---              5,000.0 

FY  1994  Request  —              1,500.0 

Future  Requirement  —  ._  a/ 

Total  Various  $34,155.8 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                   Location/        Estimated  Cost 
Taslcs  Quantity         ?SO0O> 

1.  Complete  Airport  Operations  & 

Decomnission  TNA  Systems       6  $  240.0 

2.  Procure,  Install,  Operate,  and 

Maintain  Enhanced  X-Ray, 
Vapor/Particle  and  Other 
Explosive  Detection  Devices    12  1,160.0 

3.  Data  Collection,  Reduction, 

Analysis,  and  Evaluation     —  100.0 

Total  Various  $1,500.0 


a/  Future  requirements  will  be  redefined. 
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Budget  Item  No:  3A15       Fiscal  Year  1994     CIP:  56-24 

Program  Title:  Airmen/Aircraft  Registry  Program 

Amount:  $9,100,000  Location: 

Basis  for  Reouest:  In  response  to  the  findings  that  the  use  of  general 
aviation  aircraft  is  a  major  contributing  factor  in  the  Illegal  drug  trade  In 
the  United  States,  Congress  enacted  the  Federal  Aviation  Administration  Drug 
Enforcement  Assistance  Act  (Sec.  7201  of  the  Anti-Drug  Abuse  Act  of  1988  (P.L 
100-690)).  One  of  the  efforts  the  legislation  calls  for  Is  the  strengthening 
of  the  enforcement  of  regulations  regarding  the  registration  of  aircraft  and 
certificating  of  registering  aircraft,  certificating  pilots,  and  processing 
major  aircraft  repair  and  alteration  forms  must  be  substantially  improved  to 
adequately  support  the  drug  Interdiction  effort. 

Description  of  Problem:  Requirements  were  established  to  correct  existing 
deficiencies  of  the  obsolete  systems  that  are  used  In  the  registration  and 
certification  process.  These  systems  do  not  provide  a  timely  disposition  of 
airmen  and  aircraft  data,  are  not  easily  accessible  by  law  enforcement 
agencies,  and  do  not  provide  the  capability  to  ensure  form  and/or  certificate 
authenticity.  Replacement  of  the  existing  systems  with  state-of-the-art 
equipment  is  essential  if  the  FAA  is  to  meet  congresslonally  mandated 
Implementation  timeframes. 

Description  of  Solution:  Provide  $9,100,000  to  complete  Improvements  to  the 
Airmen  and  Aircraft  Registry  Program  which  began  In  FY  1990.  These  funds  will 
provide  the  capability  to  respond  to  the  mandates  of  Congress  and  purchase  the 
required  imaging  hardware,  software,  telecommunications,  and  Integration 
services. 

fienefits:  The  Improved  systems  of  registering  aircraft,  certificating  pilots, 
processing  major  aircraft  repair  and  alteration  forms,  and  the  Increased 
enforcement  of  requirements  associated  with  such  systems  will  benefit  all 
users  of  such  systems  including  law  enforcement  officials  and  the  general 
public. 

APPROPRIATION  SUMMARY 

Locations  Amount  f$0001 

Appropriated  (FY  1982-1992)  1  jji  aiD  4 

FY  1993  Appropriated  —  i'oOOO 

FY  1994  Request  ...  9  mo 

Future  Requirement  --^  '  q'q 

^°^»1  1  $34,910:4 

COST  ESTIMATE  OF  VDUtC   JQ  BE  FUNDED  THTjf  YFftP 

^^jllVy  Location/  Estimated  Cost 

'^^"^^  Quantity  ($000i 


Renovation  of  Registry  1 


$9,100.0 
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Budget  Item  No:  3Aie         Fiscal  Year  1994         CIP:  46-16 

Program  Title:  National  Aviation  Safety  Data  Center 

Amount:  $2,000,000  Location:  Various 

Basis  for  Request:  A  primary  mission  of  the  FAA  is  to  perform  Integrated 
safety  analyses  and  studies  which  combine  the  expertise  of  staff  specialists 
from  FAA  program  services  (air  traffic,  airway  facilities,  flight  standards, 
airports  and  aircraft  certification)  with  the  expertise  of  staff  specialists 
In  quantitative  analysis  and  Information  systems.  In  order  to  fulfill  this 
mission,  FAA  requires  access  to  high  quality  safety  information/data  resources 
and  advanced  analytical  tools.  The  aviation  safety  advanced  analysis  program 
(ASAAP)  will  provide  FAA  with  these  resources  and  tools  through  the 
application  of  automation  technology  and  rigorous  data  management  procedures. 

Description  of  Problem:  A  number  of  studies  have  been  critical  of  the  FAA's 
overall  capability  to  perform  safety  analysis  and  manage  safety  Information. 
They  have  concluded  that  the  Information  systems  and  analytical  methodologies 
currently  employed  by  the  FAA  to  analyze  and  monitor  safety  performance  of  the 
National  Airspace  System  are  antiquated  and  inefficient,  cumbersome  and 
difficult  to  use,  require  repetitious  duplication  of  effort,  and  produce 
reports  which  often  are  not  timely  and  of  questionable  validity. 

Description  of  Solution:  The  objective  of  the  ASAAP  is  to  unlock  potential 
for  enhance  aviation  safety  by  employing  automation  technology  and  rigorous 
data  management  procedures  to  increase  significantly  the  FAA's  return  on 
current  and  future  Investments  in  safety  information  systems.  This  will  be 
accomplished  by  simplifying  complicated  and  difficult  access  procedures, 
strengthening  questionable  data  integrity,  enabling  analysis  to  be  conducted 
on  an  integrated  basis  across  multiple  databases,  coupling  the  power  of 
advanced  automation  and  analytical  tools  with  the  expertise  of  AA  analysts  and 
managers,  and  enabling  any  FAA  employee  with  a  microcomputer  to  receive  high 
quality  safety  Information  and  reports. 

Benefits:  This  program  will  significantly  enhance  safety  analysis  and 
monitoring  capabilities. 

APPROPRIATION  SUMMARY 

Locations  Amount  (lOOO 

Appropriated  (FY  1982-1992)  —  $    0.0 

FY  1993  Appropriated  ---                    0.0 

FY  1994  Request  1                 2,000.0 

Future  Requirement  ---  ,_  4/ 

Total  Various  $17,000.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Locations/  Estimated  Cost 

Tasks  Quantity  nam 

1.  Program  Management  Support  ---  $  450. 0 

2.  Software/Hardware  Integration  ---                  600.0 

3.  Software/Hardware  Telecom      I,  950.0 

Total  1  $2,000.0 


i/Future  requirements  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  3B01         Fiscal  Year  1994        CIP:  56-29 

Program  Title:  Simulation  Based  Training  Systems 

Amount:  $24,300,000  Locations:  Various 

Basis  for  Request:  Currently,  the  air  traffic  training  program  makes 
extensive  use  of  live  traffic,  on-the-job  training  (OJT)  to  bring  air  traffic 
control  personnel  to  the  full  performance  level  (FPL).  Extensive  use  of  live 
traffic  OJT  for  controller  training  is  not  the  best  or  safest  inethod  for 
bringing  controllers  to  FPL  status.  Stand-alone  simulation  based  training 
systems  will  Improve  the  efficiency  and  effectiveness  of  air  traffic 
controller  training.  In  addition,  these  systems  will  help  FAA  adapt  to  new 
automation  systems.  Increasing  user  demands,  and  a  changing  workforce. 

Description  of  Problem:  Existing  systems  lack  basic  instructional  features, 
are  difficult  to  use,  and  require  excessive  human  resources.  These 
limitations  force  the  majority  of  controller  training  to  be  conducted  in  the 
live  envionment.  Existing  training  devices  cannot  simulate  future  automation 
systems  or  airspace  configurations.  Controller  training  can  only  be  performed 
after  new  automation  systems  are  Installed  or  new  airspace  changes  are  put 
into  effect. 

Description  of  Solution:  Provide  $24,300,000  to  initiate  contracts  for 
terminal  stand-alone  radar  training  systems  (TSARTS)  and  en-route  stand-alone 
radar  training  systems  (ESARTS).  TSARTS  will  be  based  on  successful  proof-of- 
concept  installations  in  field  facilities.  The  ESARTS  will  be  a  system  based 
on  a  developed  and  tested  proof -of -concept. 

Benefits:  The  TSARTS  will  provide  field  facilities  with  a  simple  cost- 
effective  system  that  will  significantly  improve  controller  training.  The 
TSARTS  will  help  the  FAA  respond  to  user  demands  by  allowing  facilities  to 
develop,  validate,  and  train,  new  airspace  configurations  in  advance  of  their 
implementation.  ESARTS  will  greatly  reduce  the  risk  of  implementation  of  the 
Initial  Sector  Suite  System  and  Voice  Switching  and  Control  System  by  allowing 
controller  training  to  be  conducted  in  advance  of  system  Installation. 

APPROPRIATION  SUMMARY 

LPCatJgn?  Amount  fSOOOl 

Appropriated  (FY  1982-1992)  ---  $  23,000.0 

FY  1993  Appropriated  ---  10,000.0 

FY  1994  Request  ---  24,300.0 

Future  Requirement  ---  102.400.0 

Total  Various  $159,700.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFAR 

Activity  Quantity/  Estimated  Cost 

T»?k5  LPtatJgP?  ($000> 

1.  ESARTS  .--  $21,300.0 

2.  TSARTS  -..  3.000.0 
Total                       Various               $24,300.0 
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Budget  Item  No:  3B02         Fiscal  Year  1994         CIP:  56-02 

Program  Title:  Computer  Based  Instruction  (CBH  Expand/ Improve 

Amount:  $7,650,000  Location:  Various 

Basis  for  Reouest:  Computer  based  instruction  (CBI)  is  recognized  as  an 
effective  and  efficient  training  medium  for  delivery  of  technical  training. 
CBI  reduces  the  requirements  for  instructional  services  and  for  travel  to  a 
central  location  for  traditional  lecture/laboratory-type  training.  CBI 
enables  the  delivery  of  standardized  training  tailored  to  the  needs  of  the 
trainees.  Students  can  opt  to  test  through  portions  of  a  course  in  which  they 
are  already  proficient,  thus  reducing  duty  time  lost  to  training.  In  1993, 
CBI  learning  stations  will  have  been  delivered  to  airway  facilities  field 
offices,  air  route  traffic  control  centers.  Level  II  through  V  towers, 
automated  flight  service  stations,  and  aircraft  certification  regulatory,  and 
security  field  offices. 

Description  of  Problem:  Present  training  is  costly  in  per  diem  and  travel 
expenses,  instruction  labor,  work  time  lost  to  training,  and  classroom  space. 
FAA  needs  cost-effective,  performance-based  training.  With  the  introduction 
of  new  systems  to  the  NAS,  FAA  personnel  require  both  transition  and  initial 
training. 

Description  of  Solution:  Provide  $7,650,000  for  CBI  learning  stations  with  CD 
ROM,  courseware  development,  and  local  area  networks  to: 

1.  Replace  outdated  CBI  learning  stations  and  install  learning  stations 
in  facilities  which  currently  have  no  access  to  CBI,  thereby  enabling 
specialists  at  those  locations  to  meet  training  requirements  via  CBI. 

2.  Convert  existing  CBI  courseware  for  OATS  compatibility  and  develop  new 
courseware  to  satisfy  additional  training  requirements. 

3.  Install  local  area  networks  (LAN)  in  the  field. 

4.  This  item  has  been  identified  as  part  of  the  Flight  Plan  for  Training- 
Benefits:  CBI  will  meet  our  current  and  future  needs  by: 

0  Training  technical  workforce  through  standardized  CIP  courseware 
0  Reducing  training  travel  costs 

0  Improving  efficiency/productivity  of  existing  training  staffs 
0  Providing  flexibility  in  scheduling  training  according  to  each 

individual  and  facility's  needs 
0  Allowing  greater  local  management  control  of  training  schedules  and 

resources 
0  Providing  on-site  proficiency/update  training 
0  Increasing  employee  productivity 

APPROPRIATION  SUMMARY 

LOtatlon?  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $29,865.0 

FY  1993  Appropriated  ---                 2,900.0 

FY  1994  Request  ---                 7,650.0 

Future  Requirements  ---  ^  4/ 

Total  Various  $40,415.0 


i/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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COST  ESTIMATE  OF  WORK  TO  BF  FUNDED  THIS  YEAR 

Activity  Estimated  Cost 

-liikS—  Workstations        .  (S000> 

1.  Procure  CBI  Hardware        450  full -feature 

OATS  platforms  t5, 000.0 

2.  Courseware  Conversion  and      30  development 

Development         stations  for  30  sites  1,650.0 

3.  Install  Local  Area 

Networks  (LANs)  1.000.0 

Total  480  $7,650.0 
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Budget  Item  No:  3B03         Fiscal  Year  1994         CIP:  56-30 

Program  Title:  Aeronautical  Center  Training  and  Suooort  Facilities 

Amount:  $6,600,000  Location:  1 

Basis  for  Request:  The  FAA  Academy  provides  training  for  all  electronic 
systems  currently  in  the  FAA  Inventory.  The  FAA  Logistics  Center  provides 
repair  support  of  NAS  programs  via  contract  and  in-house  repair  and  supply 
support  of  hundreds  of  programs  supporting  air  traffic  safety.  The  National 
Field  Engineering  Support  Division  provides  second  level  engineering  support 
for  assigned  facilities  in  the  National  Airspace  System  (NAS).  The  addition 
of  new  NAS  Plan  and  Capital  Investment  Plan  (CIP)  equipment  to  the  FAA's 
Inventory  has  recently  coupled  with  a  significant  student  workload.  This 
combination  is  causing  the  capacity  of  the  FAA  Acaderny,  Logistics  Center,  and 
Engineering  Support  Division  physical  plants  to  be  exceeded.  The  need  for 
additional  physical  plant  space  results  In  a  corresponding  need  for  related 
infrastructure,  such  as  roads,  sewers,  and  water  lines. 

Description  of  Problem:  All  available  space  is  currently  being  used  to 
provide  for  immediate  training  requirements  and  supply/repair  needs.  Much  of 
the  current  training  is  being  conducted  in  portable  and  temporary  structures 
scattered  across  the  FAA  Academy  campus,  and  in  some  cases,  in  buildings  that 
do  not  meet  current  building  codes.  Many  of  these  individual  buildings  were 
not  constructed  to  accept  and  protect  today's  modern  air  navigation  equipment, 
nor  are  they  suitable  classrooms  or  laboratories  for  the  conduct  of  training. 
Current  facilities  are  in  the  proximity  of  Will  Rogers  World  Airport  and  can 
cause  Interference  with  existing  airport  equipment.  New  system  implementation 
with  inadequate  instruction  or  supply/support  facilities  will  result  In  field 
personnel  unable  to  operate  and/or  maintain  systems. 

Description  of  Solution:  Provide  $6,600,000  to  fund  the  planning/construction 
of  complexes  and  related  Infrastructure  at  the  Aeronautical  Center  to  replace 
antiquated,  obsolete  facilities  and  accommodate  new  systems.  The  funding  will 
provide  for  completion  of  VOR/TACAN/OME  training  complex.  It  will  also 
provide  for  planning  for  additional  Logistics  Center  space,  a  Radar  Training 
Complex,  and  a  second  level  engineering  facility  as  well  as  necessary  related 
Infrastructure.  The  VOR/TACAN/DME ,  and  Radar  training  complexes  have  been 
identified  as  part  of  the  Flight  Plan  for  Training. 

Benefits:  Training  and  supply/support  capabilities  for  new  equipment  would  be 
greatly  enhanced.  Permanent  facilities  for  the  new  generation  of  equipment 
would  be  available  to  support  the  training  and  supply/support  requirements 
forth  in,  or  pursuant  to  implementation  of,  the  NAS  Plan  and  the  CIP. 

APPROPRIATION  SUMMARY 

Lomi^n?  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $  3,500.0 

FY  1993  Appropriated  ---  4,100.0 

FY  1994  Request  1  6,600.0 

Future  Requirements  ---  127.900.0 

Total  1  $142,100.0 


set 
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COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
Ta?K? 

1 .  Infrastructure 

2.  Logistics  Center  Space  (Study) 

3.  VOR/TACAN/DME  Training  Complex 

(Completion) 

4.  Radar  Training  Complex  (Study) 

5.  Second  Level  Engineering  Support 
Facility  (Study) 


Location/ 
Quantity 

Estimated  Cost 
rjoooi 

S  3,600.0 
500.0 

700.0 
1,000.0 

"i 

MO.O 

Total  Various  $6,600.0 
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Budget  Item  No:  3B04         Fiscal  Year  1994         CIP:  56-35 

Program  Title:  National  Airsnace  System  (NASI  Training 

AiKunt:  $6,100,000  Locations:  2 

Basis  for  Request:  To  meet  the  needs  of  NAS  technical  and  management 
training,  the  FAA  Academy  and  Center  for  Management  Development  are  In  need  of 
improved  communications  capabilities.  Additionally,  the  FAA  Academy  has  a 
need  for  simulation  training  devices  and  upgraded  Instructor  staff  work  areas 
and  classrooms. 

Description  of  Problem:  As  new  NAS  equipment  Is  Introduced  in  FAA  facilities, 
the  FAA  must  keep  pace  with  training  by  acquiring  and  installing  the  same 
equipment,  or  high  technology  simulators  at  the  FAA  Academy.  The  FAA  Academy 
and  the  Center  for  Management  Development  must  be  prepared  to  acconniodate  the 
necessary  resulting  changes  in  training  programs.  New  system  training  demands 
will  require  enhanced  automation  of  Information  management  and  improvements  in 
other  support  functions,  such  as  communications.  Additionally,  the  Academy 
physical  plant  will  require  improvements  between  now  and  the  year  2000. 

Descriotion  of  Solution:  Provide  $6,100,000  to  fund  the  acquisition  and 
installation  of  necessary  simulation  and  communication  devices,  as  well  as 
classroom  and  work  area  improvements.  Communication  devices  will  be  installed 
both  at  the  FAA  Academy  and  the  Center  for  Management  Development.  Simulation 
devices  and  classroom/work  area  improvements  will  be  implemented  at  the  FAA 
Academy. 

Benefits:  Technical  and  management  training  capabilities  for  new  equipment 
will  be  greatly  enhanced.  Instructors  will  be  able  to  more  efficiently  revise 
and  produce  lesson  plans,  laboratory  exercises,  and  other  instructional 
essentials.  Students  will  be  taught  most  efficiently  and  effectively  by 
.utilizing  the  most  realistic  learning  environment  possible. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $    0.0 

FY  1993  Appropriated  ---                     0.0 

FY  1994  Request  2                  6,100.0 

Future  Requirements  ---  ^  a/ 

Total  2  $6,100.0 


i/  Continued  requirements  are  validated  on  a  year-to-year  basis. 
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COST  ESTIMATE  OF  WORK  Tn  BE  FUNDFn  THf;  yp'o 

^jllli^^  Location/  Estimated  Cost 

'^^"^^  Quantity         '   ■   (toooi 

1.  Automation  &  Technology 

Procurement  Interactive 
Instructional  Delivery 
System/Part-Task  Training 

^^'^^^^^  1  J  2  ?oo  n 

2.  Automation  &  Technology  t.tuu.u 

Procurement  -  Satellite 

Training  Capability  2  i  gnn  n 

3.  TPSB  Retrofit  -  Tower  Cab  ^•'°°-° 

Equipment  Retrofit  i  400  « 

4.  Automation  &  Technology 

Procurement  -  AF  Training 

Technology  Procurement  l  30n  n 

5.  Automation  &  Technology 
Procurement  -  Advanced 
Technology  Classrooms  ]  200  0 


600.0 


Total 


Facility  Upgrade  Projects  - 

Upgrade  A.F.  Instructor  and 

Staff  Work  Areas 
Digital  Bright  Radar  Display 

(D-BRITE)  Simulator  -  Est 

ASR  with  ARTS  and  Brite 

Display  System  ---  sqq  p 

1  J6, 100.0 
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Budget  Item  No:  4A01         Fiscal  Year  1994         CIP:  26-13;  36-13 

Program  Title:  System  Engineering  and  Support  Contract  tSEICl 

Amount:  $121,157,000  Location:  Various 

Basis  for  Request:  The  Capital  Investment  Plan  (CIP)  specifies  the  need  for  a 
total  system  approach  which  will  accommodate  future  demands  and  technology, 
improve  vital  safety  services,  and  increase  productivity  while  constraining 
costs. 

Description  of  Problem:  The  services  of  systems  engineering,  systems 
integration,  and  management  support  contractors  are  required  to  implement  the 
operational  equipment,  computer  programs,  procedures,  documentation,  and 
activities  in  support  of  the  CIP  goals. 

Description  of  Solution:  Provide  $121,157,000  to  procure  necessary  expertise 
in  all  phases  of  the  CIP  implementation,  from  problem  definition  and 
functional  analysis  through  system  design,  equipment  specification, 
preparation  of  procurement  documentation,  proposal  evaluation,  performance 
validation,  transition  planning,  system  acceptance  and  certification,  and 
logistics  and  training  support. 

Benefits:  Provides  technical  and  management  support  to  FAA  project/program 
managers  for  the  efficient  and  timely  implementation  of  the  Capital  Investment 
Plan.  Provides  ATC  system  expertise  in  specific  areas  of  endeavor  on  an  as- 
required  basis. 

APPROPRIATION  SUMMARY 

Locations  An<9MPt  WW] 

Appropriated  (FY  1982-1992)  ---  $  744,417.0 

FY  1993  Appropriated  ---                132,181.0 

FY  1994  Request  ---                121.157.0 

Future  Requirement  ---               755.800.0  i/ 

Total  Various  $1,753,555.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                     Locations/           Estimated  Cost 
Tasks  Quantity  (tPPQ) 

1.  Centrally  Procured  System 

Engineering  and  Integration/ 

System  Engineering  Technical 

Assistance  Prime  Contractor 

and  Support  Contractor  and 

Services  ---  $  67,300.0 

2.  Centrally  Procured  ATC 

System  Development 

Contractor  (e.g.,  MITRE)       ---  36,400.0 

3.  Centrally  Procured  System 

Engineering  Support 
Contractors  (Small 

Business,  8A,  etc.)  ---  17.457.0 

Total  Various  $121,157.0 


a/  Includes  follow-on  System  Engineering  Technical  Assistance 
requirements. 
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(AIRPORT  AND  AIRWAY  TRUST  FUND^ 

Budget  Item  No:  4A02         Fiscal  Year  1994         CIP:  36-24;  26-16 

Program  Title:  Logistics  Supoort  Services  (LSSCl 

Amount:  $12,000,000  Location:  Various 

Basis  for  Request:  There  is  a  large  surge  in  materiel  management,  real 
property  and  contracting  workloads  associated  with  the  peak  period  of  the 
National  airspace  system  aodernization  effort. 

Description  of  Problem:  The  Capital  Investment  Plan  (CIP)  will  generate  a 
peak  workload  for  regional  logistics  divisions  over  the  period  FY  1988  through 
FY  1998  in  contracting,  materiel  management,  and  real  property  acquisition  and 
management. 

Description  of  Solution:  Provide  $12,000,000  to  ensure  that  adequate  real 
property  acquisition,  management,  and  contracting  are  available  for  the 
various  projects  in  direct  support  of  CIP.  These  requirements  represent  a 
temporary  surge  in  activity,  funds  are  required  to  contract  for  assistance 
rather  than  to  recruit  and  then  terminate  federal  employees  over  relatively 
short  periods  of  time. 

Benefits:  Adequate  real  property  acquisition,  materiel  management  support, 
and  contract  administration  will  help  reduce  delays  in  the  Installation  of  new 
NAS  Plan  and  CIP  projects. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  — -  $  27,292.2 

FY  1993  Appropriated  ---  9,700  0 

FY  1994  Request  ---  12,000.0 

Future  Requirement  —  70.000.0 

Total  Various  $118,992!2 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YFflR 

Activity  Location/  Estimated  Cost 

■  T??K?  Omntitv  ($0001 

Real  Estate  Acquisition, 
Materiel  Management  and 
Contract  Administration        Various  $12,000.0 
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Budget  Item  No:  4A03         Fiscal  Year  1994         CIP:  56-22 

Program  Title:  Human  Resource  Management  Plan  for  National  Airspace 
System  (NAS)  Transition/Implementation 

Amount:  $1,700,000  Location:  Various 

Basis  for  Request:  The  FAA  needs  an  Integrated,  long-range  planning  process 
for  its  human  resources.  There  Is  considerable  evidence  that  the  introduction 
of  new  technology  into  organizations  without  careful  human  resource  planning 
can  result  in  unacceptable  system  performance,  even  though  a  system  has  met 
all  engineering  specifications.  Human  resources  planning  Is  a  major 
undertaking  for  the  FAA  and  must  be  considered  within  the  context  of  the 
systems  comprising  the  NAS  and  overall  performance  requirements.  There  is  no 
margin  for  reduction  in  either  safety  or  efficiency  In  the  nation's  airspace. 
An  integrated,  long-range  human  resource  planning  process  is  In  the  best 
Interests  of  the  FAA,  the  aviation  community  and  the  flying  public. 

Description  of  Problem:  The  different  work  forces  within  FAA  are  affected  by 
NAS  modernization  in  different  ways  and  different  time  frames,  and  the  work 
forces  are  Interdependent.  Human  resource  requirements  necessary  to  support 
implementation  and  operation  of  the  NAS  projects  must  be  identified.  The  FAA 
must  have  the  right  number  of  people  with  the  right  knowledge,  skills,  and 
abilities  in  the  right  places  at  the  right  time  in  order  to  assure  integration 
of  capital  Investment  plan  (CIP)  activities  into  FAA  operations  with  no 
negative  Impact  on  safety,  capacity  or  efficiency. 

Description  of  Solution:  The  development  of  data  flow  between  the  system 
development  community  and  the  human  resource  planning  community  throughout  the 
life  of  new  systems  is  essential  to  synthesizing  the  developed  processes, 
tools  and  data.  Integration  of  planning  processes  across  organizational  lines 
will  permit  the  emergence  of  design  alternatives  which  optimize  human 
resources.  These  links  will  ensure  that  the  system  development,  training, 
user,  and  program  communities  share  vital  human  resource  data,  e.g.,  workload, 
staffing,  training,  and  availability  data. 

Integration  will  be  assured  through  the  development  of  a  planning 
Infrastructure  which  connects  planning  processes  throughout  the  agency.  This 
will  be  accomplished  by  developing  the  appropriate  FAA  orders  and  standards, 
integrating  the  data  structures  within  the  agency,  and  by  providing 
coordination  processes  for  the  organizations  in  the  various  communities.  All 
planning  processes  will  be  mapped  using  information  engineering  technologies. 
A  pictorial  representation  of  current  planning  processes  will  be  used  as  a 
baseline  to  Identify  the  data,  data  flow,  and  processes  needed  by  different 
planning  functions. 

Benefits:  By  the  end  of  FY  1993,  the  FAA  will  have  enhanced  "what  if" 
analyses  and  the  organizations  will  continue  the  integration  of  existing 
automated  systems.  The  FAA  will  have  the  improved  data  and  planning  processes 
required  to  reflect  an  Integration  of  HRM  planning  efforts  across 
organizations  which  will  be  fully  coordinated  with  the  budget  cycle. 

APPROPRIATION  SUMMARY 

iQCatlPP?  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  Various  $3,984.6 

FY  1993  Appropriated  ---  2,000.0 

FY  1994  Request  ---  1,700.0 

Future  Requirement  ---  300.0 

Total  Various  $7,984.6 
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Activity 

Locations/ 

Estimated  Cost 

TasK$ 

fl«»ntitY 

<$000) 

1.  Analysis  for  Publication 

of  1994  and  Developaent 

of  NAS  HRM  Reference 

and  Planning  Manual 



$  100.0 

2.  Refinement  of  Models/ 

Continuing  Analysis 

— 

500.0 

3.  Integration  of  Autoaated 

Systems  and  1994  NAS 

HRM  Plan 

— 

1.100.0 

Total 

Various 

$1,700.0 
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Budget  Item  No:  4A04         Fiscal  Year  1994         CIP:  56-33 

Program  Title:  Hike  Monronev  Aeronautical  Center  -  Lease 

Aaiount:  $13,200,000  Location:  1 

Basis  for  Request:  The  Mike  Monroney  Aeronautical  Center  provides  centralized 
training,  logistical,  and  services  support  for  the  agency.  Primary  facilities 
Include  the  FAA  Academy  for  centralized  training  and  the  FAA  Logistics  Center 
for  warehousing  equipment  and  materials,  centralized  repair,  and  facilities 
for  administrative  and  other  support  services. 

Description  of  Problem:  The  Federal  Aviation  Administration  (FAA)  and  the 
Oklahoma  City  Airport  Trust  (OCAT)  have  renewed  a  formal  lease  agreement 
through  April  30,  2012,  whereby  the  FAA  leases  buildings  and  land  comprising 
the  Aeronautical  Center. 

Description  of  Solution:  Provide  $13,200,000  for  the  Aeronautical  Center 
lease  for  FY  1994. 

Benefits:  Continued  leasing  of  the  Aeronautical  Center  facilities  provides  a 
centrally  located  warehousing  and  staging  facility  for  agency  project  work 
throughout  the  country  and  provides  essential  training  facilities. 

APPROPRIATION  SUMMARY 

Locations  Amount  (SOOOl 

Appropriated  (FY  1982-1992)  ---  $  40,354.2 

FY  1993  Appropriated  ---                13,300.0 

FY  1994  Request  1                 13,200.0 

Future  Requirements  ---  102.000.0  i/ 

Total  1  $168,854.2 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Location/           Estimated  Cost 
Tasks  Quantity  tiflfiflj 

Aeronautical  Center 

Lease  Payment  1  $13,200.0 


a/  Through  FY  2012,  there  is  an  estimated  contingent  liability  of 
$104,748,000  (present  value)  associated  with  the  FAA's  long-term  leases  of 
facilities  for  the  Mike  Monroney  Aeronautical  Center,  Oklahoma  City,  Oklahoma. 
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Budget  Item  No:  4A05         Fiscal  Year  1994         CIP:  36-23 

Program  Title:  In-Plant  National  Airspace  System  (NASI  Contract  Support 
Service? 

Amount:  $5,400,000  Location:  Various 

Basis  for  Request:  Due  to  the  magnitude,  nature,  and  complexity  of  the 
capital  investment  plan  (CIP),  additional  support  is  and  will  be  needed  to 
manage  contracts  effectively  and  efficiently. 

Description  of  Problem:  Representation  is  needed  on-site  at  FAA  systems 
contractor  and  support  contractor  facilities  to  assist  in  the  review  and 
management  of  designated  aajor  systems  acquisitions,  as  set  forth  in  DOT  Order 
4200. 14C.  The  size  of  the  contracting  staff  is  inadequate,  and  cannot  provide 
an  in-plant  presence  for  timely  contract  administration  services  and 
production  surveillance  support. 

Description  of  Solution:  Provide  $5,400,000  for  the  continuance  of  resident 
contract  liaison  offices  (CLOs)  at  designated  contractor  facilities  to  provide 
an  in-plant  contract  liaison  and  production  surveillance  capability  for  the 
FAA. 

This  contractor  support  will  assist  the  FAA  in  monitoring  progress, 
compliance,  and  problems  of  major  contracts;  review  requests  for  progress 
payments;  review  proposed  subcontracts  for  FAA  contracting  officer  consent; 
ensure  submission  of  required  reports;  provide  an  independent  assessment  of 
contractor  production  status  and  proposed  workaround  plans;  review  and 
evaluate  contractor's  proposals,  and  provide  an  assessment  to  assist  the 
contracting  officer  in  negotiations;  and  assist  in  the  evaluation  of  claims. 

Benefits:  The  FAA  will  receive  timely  and  responsive  production  surveillance 
and  contract  administration  support  services  through  an  in-plant  presence  at 
designated  CIP  system  contractor  facilities.  This  will  lead  to:  (a)  improved 
coordination  and  coomunication  between  the  FAA  and  CIP  system  contractor;  (b) 
more  thorough  analysis  in  the  review  of  CIP  system  contractor  production  plans 
and  proposals;  (c)  reducing  contract-related  processing  time;  and  (d)  improved 
management  of  the  contract  administration  process. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($000) 

Appropriated  (FY  1982-1992)  ---  $  6,764.3 

FY  1993  Appropriated  ---  5,100.0 

FY  1994  Request  ---  5,400.0 

Future  Requirement  ---  49.935.7 

Total  Various  $67,200.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Estimated  Cost 

Ta?K?  Locations  ($000) 

Contract  Support  Services        Various  $5,400.0 
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Budget  Item  No:  4A06 


Fiscal  Year  1994 


Program  Title:  Transition  Enolneerlna  Support 
Amount:   $48,274,000 


CIP:  56-47 


Location:  Various 


Basis  for  Request:  FAA  must  ensure  that  equipment  and  systems  being  delivered 
by  the  acquisition  process  continue  to  transition  into  the  operational 
environment  as  smoothly  as  possible.  The  emphasis  for  this  planning  must  be 
placed  upon  engineering,  operational  procedures,  human  resource  planning, 
staffing,  training,  logistic  support,  and  other  progranmatic  requirements. 

Description  of  Problem:  To  achieve  successful  National  Airspace  System  (HAS) 
implementation,  technical  system  transition  plans,  which  are  facility 
specific,  must  be  regionally  developed  for  each  project.  Identifying, 
coordinating,  and  resolving  significant  NAS  integration  issues  must  be 
continued;  transition  engineering  studies  and  assessments  must  be  continued; 
and  NAS  schedule  assessments,  interrelationships,  and  program  Impacts  must  be 
Identified.  Plans  for  software  integration,  human  resources,  operational 
procedures,  and  FAA-DOD  transition  must  be  developed. 

Description  of  Solution:  Provide  $48,274,000  for  regional  transition  planning 
and  implementation,  transition  engineering,  Integration,  and  coordination  of 
NAS  programs.  This  project  will  provide  technical  support  to  the  regions  and 
various  headquarters  organizations  for  planning,  implementation,  and 
Integration  of  projects  during  the  post-development/post-acceptance  period. 

Benefits:  Implementation  of  NAS  transition  planning  is  critical  to  timely 
identification  and  resolution  of  integration  and  implementation  issues  for  the 
large  numbers  of  NAS  programs  being  implemented  in  the  field. 


APPROPRIATION  SUMMARY 
Locations 


Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirements 
Total 


Various 


Amount  (SOOOl 

$  4,000.0 

0.0 

48,274.0 

327.?2g,P  1 


$380,200.0 


COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 


Activity 
TisKs 


Centrally  Procured  Services 


Location/ 

QuantUY 
Various 


Estimated  Cost 
(19001 

$  48,274.0 


i/  Continuing  requirements  (until  FY  2000)  to  provide  systems  engineering 
and  support  are  being  refined. 
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Budget  Item  No:  4A07         Fiscal  Year  1994         CIP:  56-58 

Program  Title:  National  Airspace  Integrated  Logistics  Support  (NAILSl 

Amount:  $7,000,000  Location:  Various 

Basis  for  Reouest:  This  requirement  continues  funding  for  the  development  of 
analytical  models,  automation  tools,  and  Integrated  Logistics  Systems  support 
for  the  NAILS  program  to  minimize  costs  associated  with  acquisition  and 
maintenance  of  major  NAS  systems  and  equipment. 

Description  of  Problem:  Application  of  NAILS  to  NAS  acquisitions  ensures 
program  requirements  are  Incorporated  Into  planning,  acquisition,  and 
maintenance  documents.  Infusion  of  NAILS  requirements  into  the  planning  and 
acquisition  phases  of  NAS  facility,  systems,  and  equipment  is  essential  to 
provide  supportability  over  their  operational  life  cycle.  Continued 
development  of  aodels  and  automation  tools  and  Integrated  logistics  system 
support  provides  for  cost  effective  management  of  NAS  acquisitions. 

Description  of  Solution:  Provide  $7,000,000  to  fund  this  Increment  of  a 
multi-year  program  to  incorporate  NAILS  requirements  into  NAS  acquisitions. 
Integrate  logistics  support  requirements  and  information  to  organize  and 
manage  the  data  in  a  central  database  and  develop  the  necessary  models  and 
automation  tools  to  support  the  program. 

Benefits:  NAILS  enables  the  agency  to  effectively  manage  NAS  supportability 
and  minimize  costs  associated  with  acquisition  and  maintenance.  Logistics 
information  data  and  models  and  automation  tools  are  used  by  the  agency  to 
perform  repair  level  analysis  and  identify  spares  quantification  to  identify 
equipment  failure  trends,  influence  equipment  design,  and  reduce  inventory 
requirements  for  cost  effective  management  over  the  operational  life  cycle  of 
NAS  systems. 

APPROPRIATION  SUMMARY 

Locations  Amount  ($0001 

Appropriated  (FY  1982-1992)  ---  $  9,500.0 

FY  1993  Appropriated  ---  7,056.0 

FY  1994  Request  ---  7,000.0 

Future  Requirement  ---  27.900.0 

Total  Various  $51,456.0 

COST  ESTIMATF  OF  UQRK  TO  BE  FUNDED  THIS  YEAR 

Activity  Locations/  Estimated  Cost 

Ta?ks  Quantity  ($0001 

Centrally  Procured 
Equipment  and  Services         Various  $7,000.0 
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Budget  Item  No:  4A08         Fiscal  Year  1994         CIP:  26-15;  56-15; 

56-26 

Program  Title:  Frequency  and  Spectrum  Enalneerinq  and  Frequency  Interference 
SuDDort/Resolution 

Amount:  $3,500,000  Location:  Various 

Basis  for  Request:  Thorough  long-range  planning  Is  required  to  acquire  and 
retain  the  radio  frequency  spectrum  for  aeronautical  systems,  and  provide 
spectrum  management  guidance  to  agency  personnel  and  to  various 
national/international  users.  The  resolution  of  frequency  Interference 
problems  is  our  most  important  function  In  maintaining  the  integrity  of  the 
NAS. 

Description  of  Problem:  The  radio  frequency  spectrum  is  a  limited  resource 
which  faces  continually  increasing  congestion  and  competition  among  its  users. 
In  addition,  radio  frequency  interference  (RFI)  is  a  growing  problem 
particularly  in  the  area  of  major  airports.  Careful  planning  is  required  to 
avoid  problems  with  Interference,  poor  propagation,  the  unavailability  of 
spectrum  for  particular  applications.  Frequency  interference  problems  need  to 
be  identified  and  rectified  more  quickly  as  their  numbers  continue  to  grow. 

Descriotion  of  Solution:  This  project  will  provide  funds  to:  (a)  conduct 
aeronautical  band  studies  to  identify  Interference  thresholds;  (b)  provide 
applications  engineering  analysis  of  radio  frequency  propagation  and 
electromagnetic  compatibility;  (c)  provide  criteria  for  development  of  the 
future  air-to-ground  VHF  communications  system;  (d)  provide  electromagnetic 
compatibility  characterization  of  the  radio  frequency  environment  (e) 
modernize  software  and  hardware  for  more  efficient  radio  frequency 
engineering;  and  (f)  supply  the  sectors  with  the  necessary  equipment  and 
training  to  expeditiously  resolve  RFI. 

Benefits:  Effective  radio  spectrum  management,  electromagnetic  compatibility, 
non-interference  transition  of  new  systems  into  the  National  Airspace  System, 
and  expeditious  RFI  resolution. 

APPROPRIATION  SUMMARY 

LM?tign$  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $  9,700.0 

FY  1993  Appropriated  Various  2,500.0 

FY  1994  Request  Various  3,500.0 

Future  Requirement  —               i_  4/ 

Total,  Various  S15, 700.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Locations/  Estimated  Cost 

TasK?  Quantity  <sooo^ 

Centrally  Procured  Services      Various  $  3,500.0 


i/  Future  requirements  will  be  based  on  activity  levels  and  local 
situations  which  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  4A09         Fiscal  Year  1994         CIP:  46-16 

Program  Title:  Acquisition  Oversight 

Amount:  $1,700,000  Location:  Various 

Basis  for  Reouest:  Independent  oversight  of  major  systems  acquisitions  (MSA) 
ensures  that  a  disciplined  process  is  followed  from  establishment  of  the 
mission  need  to  demonstration  of  operational  readiness. 

Descriotion  of  Problem:  Mission  need  statements  must  be  evaluated,  as  well  as 
acquisition  plans  and  operational  requirements  documents.  Status  of  various 
programs  must  be  evaluated  Independent  of  the  program  office.  There  are  now 
20  Level  I  major  acquisitions  and  12  Level  II  programs. 

Description  of  Solution:  Provide  $1,700,000  for  contractor  support  for 
evaluation  of  alternative  solutions,  review  of  documentation,  cost  and 
schedule  estimates,  to  support  the  limited  FAA  oversight  staff. 

Benefits:  Independent  evaluation  of  the  major  acquisitions  will  help  to 
ensure  that  good  management  practices  will  be  followed  and  that  Informed 
decisions  will  be  made  at  the  appropriate  times  and  by  the  appropriate  levels. 
It  will  ensure  that  these  acquisitions  follow  a  logical  process  based  on  OMB 
Circular  A-I09,  Major  Acquisitions. 


APPRPPRIATKW  5MHHARY 

Lwatipn? 

Amount  ($0001 

Appropriated  (FY  1982-1992) 
FY  1993  Appropriated 
FY  1994  Request 
Future  Requirement 

$1,000.0 

0.0 

1,700.0 

.  a/ 

Total                       Various 

$2,700.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity                    Locations/ 
Tasks                      Quantity 

Estimated  Cost 
(JQPPl 

HSA  Oversight/Evaluation         Various  $1,700.0 


i/Continued  requirements  are  validated  on  a  year-to-year  basis. 
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Budget  Item  No:  4A10         Fiscal  Year  1994         CIP:  26-19 

Program  Title:  Technical  Support  Services  Contract  (TSSC) 

Amount:  $64,900,000  Location:  Various 

Basis  for  Request:  The  Capital  Investment  Plan  (CIP)  has  reached  the  stage 
where  large  quantities  of  new  equipment  are  being  deployed  to  the  field. 
Significant  work  Is  required  to  modify  and  relocate  existing  equipment  to  meet 
the  demands  placed  on  the  National  Airspace  System  (NAS). 

Description  of  Problem:  The  FAA's  CIP  for  the  1994  through  2001  time  period 
will  require  additional  F&E  resources.  Implementation  and  installation  of  NAS 
Improvements  require  specialists  with  electronic,  mechanical,  and  civil 
engineering  expertise.  A  national  technical  support  services  contract  was 
awarded  to  provide  the  regions  and  centers  with  Increased  scheduling 
flexibility  required  to  meet  the  large  number  of  equipment  deliveries. 

Description  of  Solution:  Provide  $64,900,000  to  fund  the  technical  support 
services  contract  in  FY  1994.  The  average  projected  cost  per  man  year  (staff 
year)  for  TSSC  for  FY  1994  is  estimated  to  be  approximately  $93,250.  This 
includes  all  associated  cost  (salary,  travel,  general  &  administrative 
overhead). 

Benefits:  Provide  supplemental  resources  as  required  to  assist  the  F4E 
organizations  in  accomplishing  their  mission. 

APPROPRIATIONS  SUMMARY 

Locations  Amount  (SOOO) 

Appropriated  (FY  1982-1992)  ---  $147,100.0 

FY  1993  Appropriated  ---  40,000.0 

FY  1994  Request  ---  64,900.0 

Future  Requirement  ---  414.000.0 

Total  Various  $666,000.0 

COST  ESTIMATE  OF  WORK  TO  BE  FUNDED  THIS  YEAR 

Activity  Location/  Estimated  Cost 

Tasks  Quantity  ($000) 

Regional  Implementation         Various  $64,900.0 
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Budget  Item  No:  4A11         Fiscal  Year  1994         CIP:  56-61 

Program  Title:  FAA  System  Architecture 

Amount:  $3,000,000  Location:  Various 

Basis  for  Request:  To  meet  its  critical  mission  and  program  responsibilities 
such  as  aviation  safety,  air  traffic  management,  security,  logistics,  and 
maintenance,  the  FAA  requires  an  environment  in  which  information  and  data  are 
defined  consistently  throughout  the  agency;  collected  and  maintained  with 
appropriate  accuracy,  reliability,  security,  and  currency;  available  for 
reuse;  and  accessible  by  authorized  users.  To  support  this  environment,  the 
FAA  needs  an  information  technology  (IT)  infrastructure  of  computing  and 
communication  systems  which  interoperate  smoothly  and  efficiently;  perform 
reliably  and  securely  with  effective  back-up  mechanisms;  are  modular  and 
expandable;  and  have  well  defined  interfaces.  FAA's  infonnation  system 
applications  also  need  to  be  modular,  expandable,  and  portable  to  accommodate 
changes  such  as  new  mission  requirements  or  technology  substitution;  operate 
efficiently  on  whatever  technology  platform  they  reside;  be  developed  and 
maintained  efficiently  and  cost  effectively  through  the  use  of  modern 
automated  tools  and  methods;  and  be  Integrated  with  other  related  applications 
and  databases.  Agencywide  Information  technology  needs  to  be  planned  from  a 
corporate  perspective  and  prioritized  and  funded  consistent  with  agency 
mission  goals,  objectives,  and  priorities. 

Description  of  Problem:  Several  Internal  and  external  evaluations  and  audits 
have  identified  systemic  agencywide  IRM  problems  including  inadequate 
definition  of  requirements  and  consideration  of  alternatives,  ineffective 
management  of  existing  systems,  unreliable  data,  and  difficulty  in  acquiring 
and  managing  information  resources.  Infonnation  systems  are  often  delivered 
late  and  over  budget  and  do  not  meet  all  of  the  user  needs.  There  is  a  lack 
of  a  corporate  process  to  effectively  obtain  and  align  agency  information 
resources  with  established  business  priorities.  Multiple  sources  of  the  same 
data  exist  throughout  the  FAA,  and  the  available  data  is  not  always  perceived 
as  comprehensive,  relevant,  reliable,  or  accurate.  Other  problem  areas 
Include  lack  of  consistent  software  development  expertise,  especially  in  the 
area  of  automated  development  tools,  no  repository  of  information  on  FAA 
databases  and  software,  Incomplete  and  untraceable  system  and  project  level 
specifications,  no  preferred  or  recommended  software  development  tools  for 
assurance  of  design  completeness,  little  consideration  for  maintenance  in  the 
development  of  information  systems,  and  no  recommended  FAA  software 
engineering  methodology.  In  addition,  the  FAA  spends  considerable  resources 
to  collect  and  maintain  valuable  data  that  is  under-utilized  after  the  initial 
collection.  FAA  processes  are  paper  and  manual  intensive.  Data  is  often 
rekeyed  a  number  of  times  and,  in  many  cases,  the  rekeying  process  involves 
redundant  information  and  introduced  errors. 

Description  of  Solution:  Provide  $3,000,000  in  initial  funding  to  begin  this 
multi-year  program  which  will  provide  an  architectural  framework  that  defines 
the  inter-relationships  among  all  key  elements  involved  in  infomation 
resources  management  and  use  within  the  agency.  The  architecture  will  guide, 
coordinate,  and  integrate  the  acquisition,  development,  and  implementation  of 
automated  data  processing  equipment  and  software,  teleconnunl cat  ions, 
automated  information  systems  applications  and  databases,  and  associated 
support  services.  Four  of  the  major  components  of  this  architecture 
Initiative  will  address  Implementation  of  computer-aided  software  engineering 
(CASE),  development  of  a  corporate  information  repository,  re-engineering  and 
integration  of  corporate  systems,  and  implementation  of  electronic  data 
Interchange  (EDI). 

Benefits:  Benefits  include  improved  return  on  the  FAA  IT  investments, 
increased  sharing  of  data  and  Information  and  less  duplication  of  systems  and 
data,  more  timely,  better  quality  information,  improved  interoperability  and 
compatibility  of  infonnation  systems,  improved  security  of  information 
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systems,  reduced  reliance  on  contractors  for  IT  planning  and  design,  and 
reduced  resources  required  for  Information  systems  development  and 
maintenance. 

APPROPRIATION  SUfWIARY 

L9C<t1gn?  Amount  (tOOOl 

Appropriated  (FY  1982-1992)  ---  {    0.0 

FY  1993  Appropriated  ---                    0.0 

FY  1994  Request  -••                 3,000.0 

Future  Requirement  ---  ^  4/ 

Total  Various  $3,000.0 

COST  ESTIMATE  OF  HQRK  TO  BE  FWDEP  THIS  YEAR 

Activity                    Locations/          Estimated  Cost 
Tasks  Quantity  (tOOOi 

Centrally  Procured  Services 
Equipment,  and  Software  1  $3,000.0 


i/Future  requirements  are  being  refined. 


F&E-196 


411 


FACILITIES  AND  EQUIPMENT 
(AIRPORT  AND  AIRMAY  TRUST  FUND) 


Activity  5.  Personnel  and  Related  Expenses 

Sunirarv  Requirements  (SOOO^ 


FY  1992  FY  199? 

(Actual)  (Estimate) 

Auth  Positions    2,204  2,504 

FTE            1,733  2,200 

EOY  Employment    2,066  2,300 

Funding       $143,506  $191,000 


Change 


0 

100 
150 
$11,000 


$202,000,000 


FY  1994 
(Request) 


2.504 

2.300 

2,450 

$202,000 


This  activity  funds  the  personnel,  travel  and  related  expenses  of  the  FAA  FiE 
workforce.  The  F&E  work  specialties  Include  electronic,  civil,  and  mechanical 
engineers;  electronics  technicians;  quality  control  and  contract  specialists; 
and  flight  Inspection  personnel. 


FY  1992 
Personnel  Compensation  & 
Benefits  $100,814 

Travel  25,191 

Permanent  Change  of  Station         2,404 
Other  Objects  2,648 

Technical  Services  Support  Contract  12,449 


FY  1993    Change    FY  1994 


$133,000 

29,180 

25,639 

3,181 


$14,200 
3,930 
(7.449) 
319 


$147,200 

33,110 

18,190 

3,500 


Total  Funding  $  143,506   $191,000 

♦Beginning  in  FY  1993,  TSSC  is  included  in  Activity  4. 


$11,000   $202,000 


The  following  sunwnary  reflects  estimated  staffing  levels  for  FY  1992  through 
FY  1994: 

12£2  1221  1994 
Full  Time  Permanent  Positions: 

Regions  Airway  Facilities       1,382  1,573  0  1,573 

Technical  Center               334  388  0  388 

Aeronautical  Center             52  59  0  59 

Flight  Inspection               29  29  0  29 

Acquisition  Support  (HQs)         143  155        0       155 

Program  Control  (HQs)  264         300       0      300 

Total  Positions  2,204        2,504       0     2,504 

Total  FTE  1,733        2,200      100     2,300 

Funding  for  PCiB($000)   $103,000      $133,000   $14,200   $147,200 

Increases  100  FTE  $14.200.000 

$  1,000  Annual izatlon  of  FY  1993  WIGs;  new  FY  1994  WIGs; 

merit  pay 

1,200  Annualizatlon  of  FY  1993  pay  raise 

6,400  Funding  for  100  FTE  to  support  Increased  employment 

5,600  Funding  to  sustain  FY  1993  employment 

$14,200  covers  all  mandatory  pay  adjustments,  an  Increase  of  100  FTE,  and 
funding  to  sustain  the  FY  1993  base  employment  level  In  FY  1994.  Prior  year 
funding  constraints  delayed  hiring  until  year-end  to  ensure  that  unobligated 
carryover  funds  were  available  to  fund  current  year  costs  of  prior  year  staff 
increases.  Specifically,  $5.6  million  of  unobligated  FY  1992  funds  will 
support  the  FY  1992  Staffing  Increases  In  FY  1993.  Estimates  for  FY  1993  do 
not  result  in  a  carry  over  of  Activity  5  funds  Into  FY  1994.  The  adjustment 
of  $5,600  Is  required  to  correct  the  base,  and  combined  with  the  funding  to 
support  additional  FTE,  will  provide  the  necessary  resources  to  reach  an 
estimated  employment  level  of  2,450  in  FY  1994. 
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As  the  NAS/CIP  provides  new  equipment  and  systems  to  enhance  the  safety  and 
efficiency  of  the  NAS,  the  Airway  Facilities  staff  must  provide  the  In-house 
technical  expertise  capable  of  meeting  the  demands  of  integration,  test,  and 
Installation.  The  quantity  of  equipment  and  systems  coming  on  line  continues 
to  Increase  each  year.  Equipment  purchased  by  FAA  in  the  1989-1991  timeframe 
will  be  delivered  in  FY  1994.  The  Airway  Facilities  staffing  has  not  kept 
pace  with  the  growth  of  the  NAS/CIP  plans.  With  the  additional  FTE  and  the 
adjustment  to  the  base,  the  F&E  workforce  will  be  able  to  meet  the  workload 
requirements  in  FY  1994. 

TRAVEL 

The  budget  Includes  $33,110  to  provide  the  required  level  of  travel  to  support 
NAS  Plan  implementation  in  FY  1994.  The  request  for  travel  includes  inflation 
and  an  increase  to  the  travel  base. 

Travel  requirements  for  F&E  engineers  often  exceed  50  percent  of  their  time, 
with  many  installation  crews  and  technicians  spending  approximately  80  percent 
of  their  time  on  the  road.  In  addition,  new  F&E  engineer  hires  gain 
invaluable  on-the-job  experience  working  closely  with  journeyman  level 
engineers  on  site.  The  primary  field  activities  include  developmental  and 
operational  testing  functions,  factory  acceptance  tests,  site  evaluations, 
site  coordination,  critical  design  reviews,  contract  monitoring,  quality 
assurance,  and  support  to  field  installation  crews. 

OTHER  OBJECTS 

Includes  funding  for  small  equipment  and  tools,  common  use  supplies  and 
printing  that  is  related  to  generic  F&E  programs,  not  project  specific. 


PERMANENT  CHAN6E  OF  STATION  (PCS)  NOVES 

1992        1993 


Funding  (SOOO) 
Number  of  moves 


$3,000 
100 


$25,639 
682 


Program 
Change 

($7,449) 
(212) 


1994 

$18,190 
470 


Beginning  with  FY  1993  budget,  all  PCS  costs  directly  associated  with  the 
actual  consolidation  or  opening  (one-time  moves  to  transfer  Air  Traffic  and 
Airway  Facilities  staff  to  a  new  facility)  of  various  NAS  facilities  are 
budgeted  for  in  Activity  5.  These  costs  are  a  one-time  occurence  and  are 
included  as  part  of  the  capitalized  costs  of  the  projects.  In  FY  1994,  the 
following  consolidation  efforts  require  PCS  resources: 


Southern  California  TRACON 
Dallas/Ft  Worth  Hetroplex 
Flight  Service  Station 
Denver  Airport 
New  Chicago  TRACON 


FY  1993 
Estimate 

FY  1994 
Request 

12,934  (257  moves) 

1,325  (53  moves) 

6,000  (204  moves) 

2,380  (68  moves) 

0 

$7,985  (148  moves) 
$1,400  (53  moves) 
$3,165  (102  moves) 
$1,680  (46  moves) 
$  760  (21  moves) 

Total  one-time  moves 


-  $  22,639  (582  moves) 


$14,990  (370  moves) 


In  addition  to  the  one-time  moves,  there  is  $3,200  in  the  base  for  100  PCS 
moves  for  the  F&E  workforce  associated  with  normal  attrition  and  rcassignments 
to  cover  shifts  in  workload. 
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FEDERAL  AVIATION  ADMINISTRATION 

Research,  Engineering  and  Development 
(Airport  and  Airway  Trust  Fund) 

For  necessary  expenses,  not  otherwise  provided  for.  for  research,  engineering,  and  development, 
in  accordance  with  the  provisions  of  the  Federal  Aviation  Act  of  1958,  as  amended  (49  U.S.C.  App.  1301 
et  seq.),  including  construction  of  experimental  facilities  and  acquisition  of  necessary  sites  by  lease  or 
grant,  I$230,0O0,0O01  $237.371.000.  to  be  derived  from  the  Airport  and  Airway  Tnist  Fund  and  to  remain 
available  until  expended:  Provided.  That  there  may  be  credited  to  this  appropriation  fiinds  received  from 
States,  countries,  municipalities,  other  public  authorities,  and  private  sources,  for  expenses  incurred  for 
research,  engineering,  and  development.  (Department  of  Transportation  and  Related  Agencies 
Appropriations  Act.  1993.) 
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RESEARCH,  ENGINEERING  AND  DEVELOPMENT 

<AIRPORT  AND  AIRWAY-  TRUST  FUND> 

Program  and  Financing  (in  thousands  of  dollars) 


Identification  Code 
69-81080-7402 

Program  by  Acti\  lUes: 
Direct  program 
01  01  Air  Traffic  Control 

01  02  Management  and  Analysis 

02  01  Advanced  computer 

02.02  Capacity  and  Air  Traffic  Management  Technology 
03.01  Navigation 

03  02  Communications,  Navigation  and  Surveillance 

04.01  Aviation  Weather 

04.02  Weather 
05  01  ANiation  Medicine 
05.02  Airport  Technology 
06.01  Aircraft  Safety  Technology 

07.01  Environment 

07.02  System  Security  Technology 
08.01  Human  F.ictors  and  Aviation  Medicine 
09.01  Environment  and  Energy 
10.01  Innovative/Cooperative  Research 

00.91  Total  Direct  Program 
01.01  Reimbursable  Program 

10.00  Total  Obligations 

Financing: 
21.40  Unobligated  balance  available, 

start  of  year 
24.40  Unobligated  balance  available, 

end  of  year 

39.00  Budget  authority  (gross) 


1902 

1993 

1994 

Actual 

Estunate 

Estimate 

98,927 

11,264 

13,498 

25,281 

- 

74,370 

66.338 

1.209 

... 

30,920 

34,075 

3.909 

6,672 

1,908 

9.353 

- 

- 

6.619 

7,081 

70,799 

36.365 

41,175 

2.616 

- 

- 

35,930 

35,930 

~ 

29,366 

27.256 

- 

6,432 

5,385 

— 

8,361 

4,725 

212,094 

246,299 

237,371 

227 

1,470 

1.510 

212.321 

247,769 

238.881 

-10,258 

■16,299 

- 

16,299 

- 

- 

218,362 

231,470 

238,881 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVOATION  ADMINISTRATION 

RESEARCH,  ENGINEEFJNG  AND  DE\'ELOPMENT 

<AIRPORT  AND  AIRWAY  TRUST  FUND> 

Financing  and  Outlaw's  (In  thousands  of  dollars) 


Identincation  Code 
69-61080-7-402 

Budget  authority; 
Current 
40.00  Appropriation 

Permanent: 
68.00  Spending  authont)  from 

oQsetting  collections 
Relation  of  obligations  to  outlays: 
71.00  TotaJ  obligations 

72.40  Obligated  balance,  start  of  year 

74.40  Obligated  balance,  end  of  year 

87.00  Oudays  (gross) 

Adjustments  to  budget  authority  and  outlays 
Deductions  for  offsetting  collections: 

88.00  Federal  Funds 

88.40  Non-Federal  sources 

88.90  Total,  offsetting  collections 

89.00  Budget  authrrity  (net) 

90.00  Outlays  (net) 

Enacted  requested 

Budget  authority 
Outlays 

Investment  proposal 
Budget  authority 
Outlays 


Total: 


Budget  authority 
Outlays 


1992 

1993 

1994 

Actual 

Estimate 

Estimate 

218,135 

230,000 

237,371 

227 

1,470 

1,510 

212,321 

247,769 

238,881 

181,452 

179,150 

183,349 

•179,150 

-183,349 

-172,138 

214,624 

243,570 

250,092 

■216 

-1,397 

■1,435 

-11 

-73 

•75 

■227 

-1,470 

-1,510 

218,135 

230,000 

237,371 

214,397 

242,100 

248,582 

218,135 

230,000 

237,371 

214,397 

242,100 

248.582 
12.629 

— 

— 

7,577 

218.135 

230,000 

250,000 

214,397 

242,100 

256,159 
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The  P>'  1994  budget  proposes  funding  to  conduct  research,  engineering  and  development  programs  to 
improve  the  national  air  traffic  control  svstem  by  increasing  its  safct>',  secunty.  produclmty  and  capacity 
to  meet  tlie  expected  air  traffic  demands  of  the  future.  The  agency  also  administers  human  factors  and 
aviation  medical  research  aimed  at  increasing  the  personal  effectiveness  and  safety  of  air  traffic  controller 
personnel,  airway  facilities  maintenance,  and  the  safety  of  aircrew  members. 

These  programs  are  conducted  by  the  agency's  technical  persoimel  and  through  contracts  with  qualified 
pnvate  firms,  umversities.  individuals  and  through  agreements  with  other  Government  agencies.  An 
additional  $12,629,000  for  1994  is  included  in  separate  investment  budget  schedules. 
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DEPARTMENT  OF  TR.\NSPORTATION 

FEDERAL  AVIATION  ADMINI^RATION 

RESEARCH,  ENGINEERING  AND  DE\T:L0PMENT 

<AIRPORT  AND  AIRWAY  TRUST  FUND> 

OBJECT  CLASSIFICATION  (D<  THOUSANDS  OF  DOLLAKS) 


Identincation  Code 
69-8108  0-7-402 

Direct  obligations: 

Personnel  compensalion 
II. 1    Full-lime  permanent 
11.3    Other  than  fiill-lime  permanent 
11.5    Oilier  personnel  compensation 

1 1 .8  Special  personal  services  payment 

1 1.9  Total  personnel  compensation 

12.1  Civilian  personnel  benefits 

2 1 .0  Travel  and  transportation  of  persons 

22.0  Transportation  of  things 

23.2  Rental  pajinents  to  others 

23.3  Communications,  utilities,  and 

miscellaneous  charges 

24  0    Printing  and  reproduction 

25  0    Other  services 

26.0  Supplies  and  matenals 

31.0  Equipment 

32.0  Land  and  Structures 

41.0  Grants,  subsidies,  and  contributions 

99.0  Subtotal,  direct  obligations 

99.0  Reimbursable  obligations 

99.9  Total  obligations 


1992 

1993 

1994 

Actual 

Estimate 

Estimate 

35,862 

35,173 

36.145 

1.869 

1.888 

1.943 

613 

1.120 

1,155 

1,127 

414 

458 

39.471 

38,595 

39,701 

6,971 

7,820 

8,018 

3.841 

4,2S4 

4.470 

248 

267 

287 

56 

60 

65 

814 

875 

941 

33 

35 

38 

146,479 

176,522 

165,473 

3,784 

4,068 

4.373 

5.957 

6,404 

6.884 

50 

0 

0 

4.390 

7.389 

7.121 

212.094 

246.299 

237.371 

227 

1.470 

1,510 

212.321 

247.769 

238.881 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTR.\TION 

RESEARCH,  ENGINEERING  AND  DEVELOPMENT 

<AIRPORT  AND  AIRWAY  TRL'ST  F11ND> 

PERSONNEL  SUMMARY 


Identification  Code 
69-8108  0-7402 

Direct:  Total  compensable  workyears; 
Full-time  equivalent 
Full-time  equivalent  of  overtime 
and  holiday  hours 

Reimbursable:  Total  compensable  workers 
Full-time  equivalent  employment 


1992 
Actual 


773 


1993 

Estimate 


711 


1994 
Estimate 


711 
8 
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Standard  Fomi300 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

RESEARCH,  ENGINEERING  AMD  DEVELOPMENT 

<AIRPOR1  AND  AIRWAY  TRUST  FUND> 

PROPOSED  1994  INVESTMENT 

In  addition  to  funding  already  available  under  this  heading,  and  subject  to  the 
same  terms  and  conditions,  for  research,  engineering,  and  development 
$12,629,000  to  be  denved  from  the  Airport  and  Airway  Trust  Fund  and  to  remain 
available  until  expended. 


Program  and  Financing  (in  thousands  of  doUars) 


Identification  Code 
69-8108-7-7-402 

Program  by  Activities: 

00.02  Capacity  and  air  traffic  management 
00.03  Communications,  na\igation,  and  surveilla 
00,05  Airport  technology 

10.00  Total  obligations  (object  class  25.2) 

Financing: 
40.00  Budget  authority  (appropriation) 

Relation  of  obligations  to  outlays: 
7100  Total  obligations 

74.40  Obligated  balance,  end  of  year 

90.00  Outlays 


1992 
Actual 


1993 

Estimate 


1994 
Estimate 


10.601 

1.600 

428 

12,629 


12,629 


.12.629 
•5.052 
7.577 


The  proposed  investment  fimding  provides  for  the  conduct  or  research  and 
development  to  improve  the  national  air  traffic  control  system  by  increasing  safety 
and  capacity  to  meet  air  traffic  demands  of  the  fiiture. 
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SECTION  1 
INTRODUCTION  TO  THE  RESEARCH,  ENGINEERING,  AND  DEVELOPMENT 

PROGRAM 

The  Federal  Aviaiion  Administration  (FAA)  manages  and  operates  the  National  Airspace  System  (NAS). 
This  responsibility  is  supported  by  a  comprehensive  Research  and  Development  (R&D)  program  to  ensure 
both  the  safety  of  public  air  transportation  and  the  fulfillment  of  national  priorities  and  policy  goals. 

TTie  NAS  represents  a  significant  national  resource.  However,  the  demands  on  this  system  are 
continuously  growing,  and  changing  technologies  provide  the  opportunity  to  dramatically  improve  system 
effectiveness  and  efficiency.  To  this  end,  the  FAA's  Research,  Engineering,  and  Development  (R£&D) 
program  is  an  investment  in  the  future  that  will  support  the  United  States  preeminence  in  aviation 
throughout  the  world.  A  sampling  of  FAA's  R&D  program  areas  and  how  they  can  contribute  to  the 
economic  health  of  the  United  States  is  shown  in  the  table  below.  They  can  provide  new  markets  to 
industry,  create  new  jobs,  and  permit  technologies  initially  developed  for  the  aviation  industry  to  be  used 
by  other  industries. 

Economic  Benefits 


PROGRAM  AREAS 

ECONOMIC  BENEFITS 

Saiellilfi  Navigation  and 
Communications 

♦  200.000  GPS  receivers  to  be  manufactured  by  2003;  avionics 
industfy  opportunity  estimated  at  $3  billion. 

*  Applications  in  automobiles,  trucking,  railroad,  and  maritime 
industries. 

Aircraft  and  Engine  Airworthiness 

♦  Approximately  100  new  generation  conunercial  aircraft  annually 
for  the  domestic  U.S.  fleet  at  approximately  $150 
million/aircrafL 

♦  International  market  potential  estimated  at  60%  of  U.S.  aircraft 
sales. 

Airpon  Technologies 

♦  Airpon  and  design  runway  surfaces  to  permit  U.S. 
manufacturers  to  design  wider  and  heavier  new  generation 
aircraft. 

Explosives  Detection  Systems 

♦  Approximately  300  systems  required  for  U.S.  appUcations  for  a 
U.S.  industry  opportunity  of  $400  million. 

♦  Applications  to  other  industries  threatened  by  terrorist  activities. 

Air  Traffic  Control  Automation 

♦  Fuel  cost  savings  up  to  $1  billion  annually. 

♦  Air  carrier  aircraft  operating  costs  savings  of  up  to  $2.6  billion 
annually. 

The  importance  of  aviation  to  the  nation's  economy  cannot  be  overstated.  Aviation  and  related  industries 
contribute  over  $600  billion  to  the  United  States  economy  (5.5%  GNP).  encompassing  over  8  million  jobs. 
Aviaiion  is  critical  to  business  travel,  tourism,  and  travel  services  (a  $47.5  billion  industry),  as  well  as 
aircraft  components  ($24.7  billion),  cargo  and  mail  transport,  and  industrial  national  and  international 
competitiveness. 

Aerospace  is  by  far  the  largest  exporting  industry  for  the  United  States,  with  a  1990  industry  trade  surplus 
of  $27  billion    The  United  States  is  currently  the  recognized  world  leader  in  aerospace,  aviation,  and  air 

traffic  control. 
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Today,  21  of  the  country's  largest  airports  are  plagued  by  more  than  20,000  hours  of  delays  per  year, 
which  could  impact  33  major  airports  wiUiin  the  next  5  years.  Nalionally,  air  traffic  delays  cost  the 
economy  an  estimated  $7  billion  in  passenger  delays  and  $3  billion  in  aircraft  operating  costs.  At  current 
trends,  these  costs  will  increase  50  percent  within  10  years. 

Aviation  and  related  industries  are  also  challenged  by  energy  and  environmental  factors.  Currently, 
45  percent  of  air  carrier  aircraft  operating  costs  are  for  fuel,  a  large  portion  of  which  is  imported  oil. 
While  reducing  fuel  usage  is  a  priority  in  terms  of  energy  conservation,  it  is  also  an  increasingly  critical 
environmental  issue,  based  on  recent  findings  relating  to  nitrogen  oxide  emissions  at  high  altitudes.  Given 
the  projected  increases  in  aviation  activity  and  stringent  environmental  standards  being  proposed  in  Europe 
and  possibly  elsewhere,  reductions  of  noise  and  engine  emissions  are  essential  to  the  viability  of  the 
national  aviation  industry. 

The  FAA  must  accommodate  the  increasing  demand  on  limited  airport  and  airspace  capacity,  deal  with 
crucial  airpon  security  issues,  and  cope  with  the  unforeseen  problems  of  an  aging  aircraft  fleet. 

The  FAA's  vision  for  the  future  air  traffic  management  system  is  rooted  in  the  pursuit  of  a  safe  system 
that  does  not  constrain  fiighL  It  requires  even  greater  safety  for  passengers,  with  more  fire  and  crash 
resistant  aircraft  interiors  and  unsurpassed  airworthiness  in  aircraft  components  and  designs.  The  future 
aviation  system  will  be  international  in  scope.  The  changes  that  are  taking  place  around  the  world  and 
the  rapid  increases  in  the  demand  for  aviation  services  worldwide,  all  underscore  the  adoption  of  a  global 
view.  The  system  will  be  safer,  exhibiting  fewer  fatal  accidents  and  acts  of  terrorism;  have  fewer  delays; 
and  generate  less  noise.  It  will  accommodate  a  broad  spectrum  of  users-single  engine  general  aviation 
aircraft,  business  aircraft  rotorcraft,  current  and  advancing  commercial  aircraft,  and  military  aircraft  of 
all  types.  It  will  accommodate  new  generations  of  aircraft,  including  subsonic  and  supersonic  aircraft 
The  inaeased  automation  will  impact  the  controller,  pilot,  and  maintenance  technician.  For  example,  the 
controller  will  focus,  increasingly,  on  air  traffic  management  and  decision-making,  permitting  automated 
systems  to  execute  tactical  instructions  for  traffic  separation  and  control. 

The  FAA  is  requesting  funding  for  an  aggressive  R&D  program  to  meet  the  demands  on  the  current  and 
next  generation  NAS.   Tne  objectives  of  this  program  are  to: 

♦  Reduce  the  civil  aviation  fatality  rate  by  at  least  10%  by  1999. 

♦  Increase  airspace  and  airport  capacity  at  least  20%  by  1999,  and  an  additional  20%  by  2005. 

♦  Reduce  runway  incursions  by  80%  by  2000. 

♦  Reduce  the  number  of  accidents  and  incidents  attributable  to  controller,  flight  crew,  and 
maintenance  crew  human  error  by  50%  by  2000. 

♦  Reduce  the  number  of  accidents  and  incidents  attributable  to  weather  by  20%  by  1997. 

♦  Eliminate  aircraft  fu-es  and  aging  aircraft  concerns  as  significant  safety  issues  by  1996. 

♦  Provide  non-precision  approach  capability,  or  better,  at  95%  of  all  U.S  public  airports  by  1996. 

♦  Implement  new,  effective  security  measures  that  operate  effectively  with  minimal  interference 
to  passengers  and  carriers. 
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SECTION  2 
THE  R,E&D  PROGRAM 


2.1    RELATIONSHIP  TO  PRIORITY  AREAS 

Many  of  the  projects  in  the  FAA's  RJE&D  program  contribute  to  achieving  five  priorities:  Economic 
Health  and  Productivity;  Technological  Leadership  and  Competitiveness;  Aviation  Safety  and  Security; 
Energy  Conservation;  and  Environmental  Protection.  Expanded  NAS  capacity  and  reduced  delays  through 
the  application  of  new  technologies  will  help  to  maintain  the  nation's  technical  leadership  and 
competitiveness  in  this  field.   For  example: 

♦  Reduced  travel  times  result  in  reduced  energy  consumption,  i.e.,  it  assists  in  meeting  the  goal 
of  energy  conservation.  Those  R&D  projects  whose  benefits  have  been  evaluated  yield  annual 
energy  savings  between  .33  and  1.37  billion  gallons  of  jet  fuel,  over  the  time  period  1995  to 
2015,  which  equates  to  approximately  $.22  and  $.93  biUion  annually. 

♦  Reduced  energy  consumption  results  in  reduced  emissions  and  contributes  to  environmental 
protection. 

♦  Improved  airline  reliability  allows  both  the  airline  industry  and  the  airline  users  to  become  more 
efficient  and  contribute  to  the  priority  of  economic  health  and  productivity.  Those  R&D  projects 
whose  benefits  have  been  evaluated  yield  annual  delay  savings  between  .3  and  1.5  million  air 
carrier  aircraft  hours,  over  the  time  period  1995  to  2015,  which  equates  to  approximately  $520 
million  to  S2.6  billion  per  year;  and  between  32  and  150  million  hours  for  passengers,  over  the 
time  period  1995  to  2015,  which  equates  to  approximately  $1.2  to 

$5.7  billion  per  year. 

FAA's  R,E&D  program  spans  nine  thrust  areas  and  impacts  the  key  priorities.  The  table  on  the  following 
page  provides  a  listing  of  representative  R&D  program  areas  describing  the  features,  benefits  to  users,  and 
priority  to  which  they  relate.   A  detailed  discussion  of  the  priorities  follows. 

♦  Economic  Health  and  Productivity.  There  is  little  doubt  of  the  significance  of  aviafion  to  the 
United  Stales  economy.  With  no  new  major  airports  planned  in  the  near  term,  the  FAA  must  expand  the 
capacity  of  the  current  system  while  maintaining  its  safety  and  reducing  inefficiencies  (e.g.,  delays)  to 
individuals,  businesses,  industry,  and  the  economy  as  a  whole.  The  products  of  aviation  R&D  can  produce 
good  paying,  high  tech  jobs  and  in  addition  can  provide  a  direct  benefit  and  high  rate  of  return  through 
productivity,  capacity,  and  safety. 

More  intelligent  automated  systems,  higher  capacity  and  more  reliable  communicafions,  improved 

surveillance,  enhanced  detection  and  dissemination  of  weather  information,  more  flexible  navigafion  and 

landing  systems,  and  improved  human/machine  interfaces  will  provide  system  improvements 

(e.g.  -  reduced  delays  and  increased  system  capacity)  and  aid  economic  growth  while  keeping  pace  with 

technology. 

Research  is  necessary  to  accommodate  and  integrate  new  technological  developments  and  economic 
demands  that  help  create  markets  for  U.S.  industry.  With  the  inaease  in  international  competition,  the 
aerospace  and  aviation  industry  must  expand  and  modernize  our  aviation  transportation  system  rapidly, 
or  the  U.S.  will  likely  suffer  economic  consequences  in  terms  of  future  risk  to  jobs  and  business 
leadership. 
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IMPACT  OF  R&D  PROGRAMS  VS.  NATIONAL  PRIORITIES  (1  OF  2) 


;^OGRAMAKJ£A 

FEATURE 

USERBENEFfre 

PRINCIPAL 
NATIONAL 
PRlORillES 

Air  Traffic  MaDagemcoi  System 

♦     Abilily  to  Haodle  locreased 
Traffic 

♦  Reduce  Operating  Costs 

♦  Reduce  Fbght  Delays 

♦  Accommodate  Requested  Routes 

Economic  Health  and 
Energy  Conservation 

Oceaoic  ATC  Auionialjon 

♦     Ability  to  Haodle  Increased 
Traffic 

♦  Reduce  Operating  CosU 

♦  Reduce  Flight  Delays 

^     Accommodate  Requested  Routes 

Econotiuc  Health  and 
Energy  Conservation 

TermiDat  ATC  Automatioa 

♦    Ability  to  Improve  Aircraft 
Arrival  Capaciues 

#  Reduce  Operating  Costs 

♦  Reduce  Fbght  Delays 

Ecooorruc  Health  and 
Energy  Conservation 

Airport  Surface  Traffic 
AutomaLioD 

♦    Ability  to  Prevent  Runway 
Ace  1  dcDLs/I  na  de  D  is 

#    Improve  Safety  on  Airport  Surface 

Safety  &  Secunly  and 
Eoooomic  Health 

Aviation  System  Capacity 

PlaoDjog 

♦    Ability  to  Provide  Short  Term 
Capacity  Improvemeots 

♦    Reduce  Impact  erf  Projected  Traffic 
Boale  necks 

EconoTTUc  Health  and 
Energy  Conservation 

Traffic  Alert  aod  CoIUsiod 
Avoidance  System 

♦    Ability  to  Reduce  Chance  for 
N4idair  Collisiop 

♦    Improve  Safety  in  Air 

Safely  Sc  Secunly  and 

Technological 

Leadership 

Nauooal  Simulatjco  Capability 

•  Ability  to  Vahdaic  Ideas 

♦  Abilily  to  Engage  io  Applied 
Research 

#  Reduce  Development  Risk 

*  Improve  Human  Faaors 

Technological 
Leadership  and 
Econonuc  Health 

AeroDauticat  Data  Liok 

♦    Abilily  to  Fully  Use  Dau  Liok 
Capabihty 

♦  Reduce  Miscommunication  Between 
Pilol  aod  Controller 

♦  Reduce  Coogestioo  in 
Communication  Links 

Safely  &  Security  and 
Economic  Health 

Satellite  NavigaiioD 

♦    Ability  to  Use  Satellites  id 
Aircraft  Navigation 

♦  Reduce  Operating  Costs 

♦  Reduce  Delays 

Eoooomic  Health  aod 

Technological 

Leadership 

Tcftninal  Area  SurveillaDce 
System 

♦    Ability  to  Define  Next  Generauon 
Sensors 

4     Increase  Terminal  Area  Capacity 
♦     Increase  Airport  Safely 

Safety  A  Secunly 

Weather  Detectjoa/ 
Dissemioauoo 

♦    Ability  to  Reduce  Impact  of 
Weather 

♦  Reduce  Delays  Due  to  Weather 

♦  Reduce  Operaliog  Cost 

Economic  Health  aod 
Safety  &.  Secunty 

Airport  TechDology 

#    Ability  to  Improve  Aiiporl 
PlaDiuDg  aod  Desigo 

♦    Reduce  Airport  and  Airline  Operaung 

Cnnx 
4    Reduce  Airport  Surface  Accidents 

EoooofTUc  Health  and 
Safety  &.  Secunty 

Airaafi  Systems  Fire  Safely 

♦    Ability  to  Improve  Fire  Dctccuoo 
and  Suppression 

♦     Reduce  Fire  Related  Injuries  aod 
Deaths 

Safely  A  Security 

Aircraft  Crash worthioess 

♦     Ability  to  Increase  Passenger 
Protection  From  an  Accident 

4    Reduce  Crash  Related  Injuries  and 
Deaths 

Technological 
Leadership  and  Safety 
&  Security 

Propulsion  and  Fuel  Systems 

^     Ability  to  Increase  the  Safely, 
Reliabihiy.  and  Durability  of 
Engine  Installations  and  Fuel 
Systems 

4    Enhance  Airworthiness 
♦     Reduce  Accidents 

Technological 
Leadership  and  Safety 
&  Secunty 

Flight  Safely/Almosphenc 
Hazards  Research 

♦    Ability  to  Improve  Methods  for 
Deabng  With  Ice,  Lightning,  and 
Other  Hazards 

♦  Reduce  Accidents 

♦  Develop  Critena  for  Aircraft  Design 

Technological 
Leadership  aod  Safety 
&  Secunly 
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IMPACT  OF  R&D  PROGRAMS  VS.  NATIONAL  PRIORITIES  (2  OF  2) 


PR0G10\M  AREA 

FEATtlRE 

USER  BENEFITS 

PRlNOPAt 
NATIONAL  PRJOSrnES 

Agiog  Aircraft 

♦     Ability  to  Detect,  Control  and 
Prevent  Aircrafl  Structural 

Wciknessei 

♦  Reduce  Accidents 

♦  Develop  Critena  for  Aircraft 
Design 

Safety  &  Secunly  and 
Economic  Health 

Aircraft  Calastropluc  Research 

♦     Ability  to  Prevent  Catastrophjc 
Aircraft  Failures 

♦  Reduce  Crash  Related  Injuries 
and  Deaths 

♦  Reduce  Hull  Losses 

Safety  Sl  Secunty  and 

Technological  Leadership 

Threal  DcIccuod 

♦    Ability  to  Improve  Weapons  and 
Explosives  Detection 

♦  EUminaie  Tcrronsm 

♦  Increase  Public  Confidence 

Safely  &  Secunty  and 

Technological  Leadership 

National  Airspace  System 

Secunly 

♦    Ability  to  Evaluate  Seointy 
Improvemeot  Ideas 

♦    Reduce  Security  Threats 

Safely  &  Secunty 

Aircraft  Hardening 

#    Ability  to  Reduce  Damage  From 
Explosives 

^    Reduce  Explosive  Related 
Injuries  and  Deaths 

♦     Reduce  Hull  Lxjsses 

Safety  &.  Secunty  and 
Technological  Leadership 

Human  Factors 

^    Ability  to  Reduce  Human  Errors  or 
iDefficieocies 

#    Reduce  Human  Caused 
Accidents,  Inadenls  and 
loefficicDcie^ 

Safety  A  Sectiniy  and 
Economic  Health 

Enviroomeot  and  Energy 

♦  Ability  to  Reduce  Noise  and  Air 
Poltuuoo 

♦  Ability  to  Conserve  Fuel 

♦  Improve  Air  Quabty 

♦  Reduce  Noise 

♦  Reduce  Fuel  Consumptioo 

Eiiergy  tZooservation  and 
Environmental  ProtecUon 

Iaoovaljv&/Cooperaxjve  Research 

4    Ability  to  Jointly  Develop  New  Ideas 

♦  Stimulate  Market  Productivity 

♦  Increase  Technology  Injection 

Technological  Leadership 
and  Economic  Health 

♦  Technological  Leadership  and  Competitiveness.  A  primary  goal  of  the  R&D  program  is  to  introduce 
technology  advancements  into  the  NAS  without  impeding  aviation  services  or  market  mechanisms.  Such 
technology  advancements  include  new  types  of  aircraft,  aircraft  avionics,  and  flight  modes.  Research  is 
basic  to  long-term  economic  competitiveness  since  it  supports  development  of  enabling  technologies  at 
pre-competitive  stages  of  the  R&D  process.  Aerospace  is  a  key  to  American  technological  leadership. 
Most  government  and  independent  organizations  compiling  "critical  technologies"  lists  have  included 
technologies  essential  to  the  aviation  industry,  such  as  propulsion  technology,  simulation,  and  automated 
guidance  and  control.  Examples  of  FAA  research  activities  to  accommodate  such  advances  include 
satellite  navigation  and  communication  systems  for  traffic  over  oceans  or  remote  areas;  more  flexible 
approach  control  and  landing  systems;  flight  profile  optimization  techniques;  and  air  traffic  models  and 
evaluation  tools. 

♦  Aviation  Safety  and  Security.  The  overall  goal  in  this  area  is  to  reduce  the  probability  of  accidents 
and  terrorism.  The  research  program  is  aimed  at  reducing  runway  incursions  by  80  percent  by  the  year 
2000,  improving  collision  avoidance  procedures,  and  providing  mechanisms  to  reduce  human  and 
equipment  errors.  Research  relating  to  engine  and  airaaft  design  will  improve  aircraft  airworthiness  and 
crashworthiness  and  eliminate  engine  and  propulsion  system  failures,  aircraft  fires,  and  aging  aircraft  safety 
concerns,  such  as  structural  weaknesses.  Developing  the  safest,  most  efficient  aircraft  systems  will 
translate  into  global  sales  for  U.S.  products.  Human  factors  and  aeromedical  research  projects  have  been 
established  to  reduce  human  error  by  50  percent  by  the  year  2000,  to  assess  injury/fatality  patterns  and 
sequences,  and  to  develop  measures  to  reduce  the  incidence  and  severity  of  such  patterns. 
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To  maintain  public  confidence  in  the  NAS,  new  security  technologies  are  being  developed  to  ensure  the 
highest  level  of  detection  and  prevention  of  criminal  activities,  while  minimizing  the  disruption  to  air 
traffic  services.  Key  initiatives  include  weapons  and  explosives  detection  measures,  which  are  critical 
given  the  increased  use  of  lightweight,  nomnetallic  materials  in  such  devices;  aircraft  hardening  techniques 
to  minimize  the  impact  of  criminal  activity;  and  airport  design  measures  to  minimize  the  risk  and 
disruption  to  passengers,  aircraft  and  aviation  services. 

♦  Energy  Conservation.  Reducing  energy  consumption  is  a  national  policy  and  is  critical  to  aviation. 
Because  a  large  proportion  of  aircraft  operating  costs  are  for  fuel  (45  percent  for  air  carriers.  40  percent 
for  air  taxi/commuter.  55  percent  for  general  aviation  (GA)),  aviation  is  strongly  impacted  by  fuel 
(especially  oil)  prices.  In  an  effort  to  reduce  energy  consumption,  R£&D's  program  conducts  research 
on  atmospheric  data,  air  traffic  models,  advanced  materials  and  avionics,  and  enhanced  automation  will 
lead  to  more  efficient  routing  and  reduction  of  fuel  consumption  due  to  inclement  weather  and  terminal 
area  congestion.  Finally,  alternative  aircraft  design,  engine,  and  propulsion  concepts  could  significantly 
reduce  aircraft  energy  requirements.  These  efforts  will  contribute  toward  conserving  our  limited  national 
resources  and  will  lessen  U.S.  dependence  on  foreign  oil. 

♦  Environmental  Protection.  The  expanding  role  of  aviation  in  transportation  has  increased  the 
importance  of  research  aimed  to  protect  the  environment.  Key  areas  of  R£&D  research  include  methods 
to  reduce  engine  emissions  and  noise  levels,  as  well  as  decrease  fuel  usage  through  better  traffic 
management  and  routes.  In  addition,  more  environmentally  friendly  fuels  are  being  investigated  for 
General  Aviation  (GA)  aircraft,  which  play  an  important  role  in  small  towns  and  remote  areas.  Additional 
research  is  needed  on  clean,  reliable,  and  cost  effective  engine/propulsion  concepts  for  small  GA  airaaft. 

Research  is  also  required  for  the  identification  of  new  engine  designs  to  reduce  emissions  and  thus 
counteract  the  potential  impact  of  international  standards  upon  U.S.  manufacturers.  The  aviafion 
community  is  recommending  development  of  engine/airframe  technology  that  is  4  to  6  decibels  quieter 
than  Stage  3  aircraft.  Thus,  both  domestic  and  international  requirements  dictate  R&D  for  establishing 
stricter  standards  that  will  allow  the  United  States  to  manufacture  engines  with  reduced  emissions  and 
noise. 


2.2  OVERALL  BENEFITS 

An  initial  estimate  of  the  benefits  associated  with  the  implementation  of  the  R,E&D  program  has  been 
made;  however,  quantitative  evaluations  hav.i  been  performed  for  only  a  subset  of  the  projects. 
Conservative  estimates  of  these  partial  benefits  yield  $80  billion  in  constant  1990  dollars  accruing  between 
the  years  1993  and  2015.  Benefits  cut  across  many  R&D  projects.  A  brief  discussion  of  the  benefits  in 
each  of  the  nine  thrust  areas  follows. 

/.  Capacity  and  Air  Traffic  Management 

An  evaluation  of  several  of  the  major  programs  or  groups  of  programs  in  the  area  of  Capacity  and  Air 
Traffic  Management  has  resulted  in  constant  1990  dollars  benefits  ranging  from  $1  billion  to  $3  billion 
per  year  from  1993  through  2015.  Approximately  58  percent  of  these  benefits  are  expected  to  come  from 
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reduced  aircraft  operating  costs  (e.g.,  crew  utilization,  fuel,  and  maintenance)  with  the  remaining  42 
percent  from  direct  time  savings  to  passengers.  These  benefits  were  based  on  conservative  estimates  of 
expected  capacity  gains  and  the  resulting  reductions  in  airline  delays  at  96  of  the  largest  NAS  airports. 
The  savings  come  from: 

♦  Reducing  arrival  delays  by  reducing  restrictions  over  arrival  fixes; 

♦  Increasing  the  capacity  by  reducing  arrival  dispersions  at  arrival  fixes  and  final  approach; 

♦  Increasing  capacity  and  efficiency  through  reduced  oceanic  separation  standards  and  the  establishment 
of  more  efficient  oceanic  tracks;  and 

♦  Increasing  airport  capacity  through  new  triple-parallel  runway  operations  at  eleven  airports  in  the  NAS. 

The  Air  Traffic  Management  system  directly  impacts  capacity  and  system  safety.  For  example,  the  R&D 
program  is  presently  developing  a  comprehensive  surface  safety  system  to  prevent  runway  incursions  and 
guard  against  pilot,  controller,  and  ground  vehicle  operator  errors.  This  program  contributes  to  national 
safety,  economic  health  and  productivity,  and  energy  conservation. 

2.  Communications,  Navigation,  and  Surveillance 

Enhancements  in  this  area  provide  the  basis  for  dramatic  improvements  in  system  performance,  including: 
improved  safety,  reduced  delays,  and  increased  capacity.  The  system  elements  that  provide  these  benefits 
will  contribute  to  the  United  States  technological  preeminence. 

The  Global  Positioning  System  (GPS),  which  was  originally  developed  for  military  needs,  will  be  available 
for  civilian  applications.  The  Satellite  Navigation  Program  may  allow  the  use  of  the  GPS  system  as  a 
primary  means  of  air  navigation. 

Differential  GPS,  providing  near  Category  1  landing  capabilities,  could  be  available  at  those  airpwrts  not 
currently  scheduled  to  receive  precision  landing  equipment.  It  will  also  allow  general  aviation  aircraft  not 
equipped  with  Instrument  Landing  Systems  (ILS)  or  Microwave  Landing  Systems  (MLS)  avionics  to  use 
their  en  route  navigation  system  to  make  precision  landings. 

3.  Weather 

Weather  induced  problems  are  the  leading  cause  of  system  delay  and  a  major  contributing  factor  to 
aviation  accidents.  System  capacity  is  lost  or  inefficiently  distributed  when  weather  restrictions  caimot 
be  accurately  predicted.  It  is  extremely  important  for  airiines/pilots  to  know  that  it  is  going  to  snow  at 
O'Hare  later  today,  but  it  is  more  important  to  know  exactly  when  and  how  much.  Advance  notice  to 
ground  crews  of  weather  conditions  can  increase  the  effectiveness  and  efficiency  of  ground  deicing. 
Improved  oceanic  weather  forecasting,  analysis  of  upper  winds  and  temperature,  and  severe  weather 
location  will  enhance  flight  planning  and  traffic  management  of  routes,  thus  inaeasing  the  safety  of  Uie 
system.  Timely  and  accurate  weather  information  is  critical  to  planning  fuel  and  time  efficient  flight 
plans,  which  directly  support  national  energy  conservation,  environmental  protection,  and  productivity 
goals. 

An  evaluation  of  Uie  benefits  of  the  FAA's  weather  R&D  initiatives  total  approximately  $12  billion  in 
constant  1990  dollars  tiirough  2(X)6. 
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4.  Airport  Technologies 


Airpon  technology  research  is  expected  to  lead  to  techniques  and  design  standards  that  will  increase  the 
benefits  that  accrue  from  the  application  of  Airport  Improvement  Program  (AIP)  funds.  For  example, 
airpon  pavement  improvements,  runway  layouts,  terminal  access  and  egress  designs,  and  vertiport  design 
standards  will  increase  infrastructure  life  and  system  capacity. 

During  the  period  1990  to  1999,  an  estimated  $40.5  billion  will  be  required  to  provide  a  safe,  efficient, 
and  integrated  system  of  public-use  airports  under  the  FAA's  National  Plan  of  Integrated  Airport  Systems 
(NPIAS).  Of  this  total,  42  percent,  or  $17  billion,  will  be  spent  on  constructing,  maintaining,  and 
rehabilitating  airport  pavements.  Research  into  pavement  technology  has  the  potential  to  provide  large 
economic  benefits.  Including  AIP  matching  funds,  estimates  for  new  and  repaired  pavements  are  about 
$1  billion  per  year.  In  contrast,  only  $2  million  are  being  spent  each  year  on  researching  new  materials 
and  designs.  New  designs  (e.g.,  B-777  and  MD-12)  of  larger,  heavier,  more  efficient  aircraft  will  most 
likely  require  additional  runway  loading  capability.  Improvements  in  pavement  life  of  only  5  percent 
could  eventually  save  tens  of  millions  of  dollars  per  year  from  reduced  airport  repaving  costs. 

5.  Aircraft  Safety 

An  important  element  in  the  public  confidence  is  the  continued  safety  record  of  the  aircraft  fleet  Aviation 
safety  is  the  FAA's  highest  priority.  This  area  focuses  on  developing  technologies  that  maintain  or 
improve  aircraft  safety  in  an  evolving  and  demanding  aviation  environment.  Equally,  FAA  is  investing 
research  funding  to  prevent  or  mitigate  accidents  such  as  the  Sioux  City,  Iowa  (Sioux  Gateway  Airport) 
catastrophic  engine  failure  accident  that  took  place  in  July  1989. 

Aircraft  fire  safety  and  crashworthiness  research  will  provide  improvements  that  reduce  fatalities,  injuries, 
and  hull  loss  and  improve  aircraft  designs  and  maintenance  and  inspection  procedures.  This,  in  turn,  will 
increase  airline  profitability  and  reduce  costs  to  the  public. 

More  efficient  use  of  non-destructive  testing  of  airframes  could  produce  benefits  on  the  order  of 
$40  million  per  year.  A  similar  improvement  in  the  efficiency  of  engine  maintenance  could  achieve 
$20  million  per  year  in  benefits.  An  additional  $30  million  per  year  could  accrue  due  to  the  use  of  more 
effective  inspection  and  avoiding  any  major  air  safety  accidents  through  failure  of  airframe  or  engine. 
Research  in  airaaft  fire  safety  might  save  about  30  to  35  fire  fatalities  per  year  in  otherwise  survivable 
accidents,  and  about  1 35  fatalities  worldwide. 

6.  Security 

Because  of  its  high  visibility,  civil  aviafion  continues  to  be  an  attractive  target  for  terrorists  or  individuals 
with  other  criminal  motives.  The  threat  level  has  escalated  from  hijacking  in  the  mid  70's  to  terrorist 
activities  aimed  at  disrupting  or  destroying  specific  air  transportation  elements.  The  tragedy  that  befell 
the  270  victims  of  Pan  Am  Right  103  over  Lockerbie,  Scotland,  is  one  such  act  The  direct  cost  of  this 
terrorist  act  is  estimated  at  $430  million  and  does  not  include  loss  in  revenues  to  the  aviation  industry  due 
to  public  loss  of  confidence. 

Even  the  threat  of  attack  on  a  specific  target  is  sufficient  to  cause  significant  disruptions  and  economic 
impact.  For  example,  the  events  in  the  Persian  Gulf  during  the  first  3  months  of  1991  caused  a  reduction 
of  consumer  confidence  in  the  security  of  the  system.  As  a  result,  scheduled  air  miles  for  domestic  flights 
decreased  by  5.2  percent,  with  international  flight  miles  on  United  States  carriers  decreasing  by  16.2 
percent.  In  the  face  of  this  kind  of  threat,  continued  public  confidence  in  the  security  of  the  aviation 
system  in  general,  and  U.S.  airports  and  carriers  in  particular,  is  key  to  the  continued  use  of  these  services 
and  the  resulting  economic  benefits. 

RED- 16 


429 

The  FAA  initiatives  in  system  security  are  designed  to  provide  confidence  and  achieve  benefits  through 
the  development  of  systems  that  prevent  or  deter  hijacking  and  sabotage.  An  initial  assessment  of  this 
area  indicates  benefits  on  the  order  of  $40  million  per  year  from  the  ability  to  reduce  the  cost  of  airport 
security  services,  while  providing  increased  protection.  The  benefit  of  avoiding  both  the  direct  and 
indirect  costs  of  just  one  major  incident  would  be  $80  million  per  year. 

7.  Human  Factors  and  Aviation  Medicine 

While  the  outline  of  the  future  system  is  fairly  clear,  and  new  technology  breakthroughs  are  always 
available  and  welcome,  a  major  design  challenge  in  realizing  system  improvements  centers  on  the  role  of 
the  human  operators.  For  example,  when  new  and  higher  levels  of  automation  are  introduced  into  the 
cockpit  and  in  ground  systems,  the  roles  of  the  pilot,  controller,  and  technician  will  change  dramatically. 
Human  factors  research  is  required  to  ensure  that  this  transition  is  affected  smoothly  and  safely.  In  the 
cockpit,  as  on  the  ground,  new  technologies  will  introduce  digital  and  analog  signal  mixes,  graphics 
displays,  and  procedures  that  will  change  the  nature  of  the  displayed  information  and  the  actions  and 
responsibiUties  of  pilots  and  controllers. 

Testing  and  evaluating  these  new  concepts,  systems,  and  equipment  will  require  greater  attention  to  human 
factors  than  even  before.  Research  will  need  to  address  the  interaction  of  the  pilot  with  the  aircraft 
systems,  the  controller  with  the  air  traffic  management  system,  and  the  interaction  between  pilot  and 
controller.  Training  facilities  and  approaches  must  be  developed  to  handle  the  introduction  and  operation 
of  new,  sophisticated  equipment  and  procedures.  This  research  area  is  directed  to  ensuring  that  the  design 
effectively  integrates  the  human  factor  and  the  machine  to  realize  the  expected  benefits. 

Recognizing  that  70  percent  of  accidents  are  caused  by  human  error,  FAA  has  set  a  goal  of  reducing 
human  error  by  50  percent  by  the  year  2000. 

8.  Environment  and  Energy  Conservation 

Constructing  quieter  engines  with  fewer  and  less  noxious  emissions  and  using  existing  equipment  more 
effectively  can  impact  this  area.   Both  approaches  are  reflected  in  projects  contained  in  this  chapter. 

An  assessment  of  the  benefits  associated  with  these  projects  is  underway.  The  assessment  of  noise 
reduction  strategies  will  be  built  around  the  value  of  meeting  local  noise  restrictions  with  the  least  impact 
on  airport  capacity  and  therefore  on  system  delays.  Finding  improved  methods  to  reduce  aircraft  engine 
emissions  will  yield  significant  benefits,  such  as  improving  the  quality  of  life  for  people  living  close  to 
the  airport  environmenL  Engines  that  are  quieter  and  cleaner  burning  will  most  likely  increase  the  U.S. 
competitiveness  in  the  global  market. 

9.  Innovative  and  Cooperative  Research 

The  goal  in  this  area  is  to  identify,  develop,  and  share  those  technologies  most  likely  to  meet  the  aviation 
needs  of  the  future. 

Future  improvements  in  the  structiuing  and  direction  of  innovative/cooperative  research  from  early  ground- 
breaking projects  are  very  likely  to  play  a  key  role  in  maintaining  the  United  States'  technical  superiority 
in  the  worldwide  aviation  industry.  The  challenge  to  industry,  government,  and  educational  institutions 
to  develop  ideas  and  concepts  for  aviation  can  have  significant,  indirect  economic  benefits. 

A  Cooperative  Program  allows  govenunent  agencies/laboratories/  universities  to  share  research  ideas  and 
concepts  while  preventing  the  duplication  of  research  activities,  thus  preserving  scarce,  valuable  resources 
while  building  on  each  other's  technology  efforts. 
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This  research  is  shared  wiUi  NaUona]  laboralories  throughout  Federal  agencies,  such  as  the  Departments 
of  Defense.  Energy,  and  Agriculture,  as  well  as  numerous  colleges,  universities,  and  other  non-profit 
organizations. 

NASA  provides  two  of  the  most  notable  National  laboratories:  NASA  Ames  and  NASA  Langley  Research 
Centers.  Together,  these  laboratories  account  for  approximately  $7  million  in  annual  developmental 
research  expenditures.  Additionally,  a  substanUal  portion  of  the  FY  1994  R£&D  budget  will  be  used  for 
research  at  Federally  Funded  R&D  Centers,  such  as  Lawrence  Livermore  NaUonal  Laboratory.  Sandia 
National  Laboratory,  Battelle  Pacific  N.W.  Laboratories,  Oak  Ridge  National  Laboratories,  and  others. 

Presently  in  its  21st  year,  the  Joint  University  Program  for  Air  TransportaUon  Research  is  a  coordinated 
set  of  three  grants,  joinUy  sponsored  by  NASA  Langley  Research  Center  and  the  FAA.  The  grant 
recipients  are  the  Massachusetts  Institute  of  Technology,  Ohio  University,  and  Princeton  University.  The 
goals  of  this  program  are  consistent  with  the  aeronautical  interests  of  both  NASA  and  the  FAA  in 
furthering  the  safety  and  efficiency  of  the  National  Airspace  System.  The  annual  cost  of  this  program  is 
approximately  $250,000.  The  following  graph  depicts  several  of  the  major  R&D  Plan  projects  as  a 
representative  cross-section  of  annual  expenditures  to  National  laboratories  and  universities. 

National  Laboratory  and  University  Expenditures  for  Representative  R&D  Project  FY  1994 


I         I  UolrcnltJea 

Nttloaal  Lcbt 
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2.3  SUMMARY 

The  FAA's  R&D  program  contributes  significantly  to  five  priorities  (Economic  Health  and  FYoductivity; 
Technological  Leadership  and  Competitiveness;  Safety  and  Security;  Energy  Conservation;  and 
Environmental  Protection).  The  economic  benefits  of  those  portions  of  the  R&D  program  studied  so  far 
far  outweigh  its  cost.  In  addition,  the  program  has  far  reaching  impacts  in  other  industries  in  terms  of 
stimulating  new  production  and  increasing  jobs  and  competitive  markets. 

The  R&D  program  underpins  the  future  Capital  Investment  Plan  (CIP)  by  addressing  new  and  emerging 
technologies  for  inclusion  into  the  NAS  and  providing  for  technology  transfer  to  other  areas,  and  permits 
tlie  FAA  to  explore  and  develop  new  ideas.  This  will  lead  to  the  sharing  of  technologies  with  National 
Laboratories,  industry,  other  federal  agencies,  and  institutions  of  higher  learning  to  avoid  duplication  of 
efforts  and  unnecessary  expenditure  of  valuable  R&D  funds. 
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SECTION  3 
THE  FY  1994  R^&D  BUDGET  REQUEST 


3.1  INTRODUCTION 

In  order  to  realize  the  significant  potential  benefits  and  contributions  to  priorities  discussed  in  Section  2, 
an  8.7  percent  increase  over  the  FY  1993  President's  Budget,  including  a  $12.6  million  investment,  is 
requested  for  FY  1994.  The  total  f^  1994  R,E&D  budget  of  $250.0  million  will  enable  FAA  to  meet 
the  broad  objectives  and  requirements  discussed  in  the  DOT  National  Transportation  Plan  and  the  FAA 
Strategic  Plan. 

3.2  BUDGET  ACTIVITY  SUMMARY 


Combined 

Budget  Activity 

Base 

$13,498,000 
66,338,000 
34,075,000 

Invest 

10,601,000 
1,600,000 

FY  1994  Request 

1 

2 
3 

Management  and  Analysis 

Capacity  and  Air  Traffic  Management  Technology 

Communications,  Navigation  and  Surveillance 

$13,498,000 
76,939,000 
35.675,000 

4 

Weather 

1,908,000 

1,908,000 

5 
6 
7 
8 

Airport  Technology 
Aircraft  Safety  Technology 
System  Security  Technology 
Human  Factors  and  Aviation  Medicine 

7,081,000 
41,175,000 
35,930,000 
27,256,000 

428,000 

7,509,000 
41,175,000 
35,930,000 
27,256,000 

9 

in 

Envirormient  and  Energy 
1  Innovative/Cooperative  Research 

Total  FY  1994  Request 

5,385,000 

4,725,000 

$237,371,000 

5,385,000 
4.725,000 

$12,629,000 

$250,000,000 

3.3     MAJOR  INCREASES  FROM  FY  1993 

The  following  R£&D  technical  programs  have  been  increased  for  FY  1994  by  $1  million  or  more  over 

the  FY  1993  appropriation  level.    Offsets  in  other  programs  result  in  a  net  increase  of  $20  million  for 
FY  1994. 

FY  1994  Increase 

Air  Traffic  Management  Technology  $2,727,000 

Oceanic  Automation  Program  4,604,000 

System  Capacity,  Plaiming  and  Improvements  1 ,394,000 

Modeling  and  Simulation  2,095,000 

Communications  1,752,000 

Satellite  Navigation  Program  1,713,000 

Aging  Aircraft  2,017,000 

Aircraft  Catastrophic  Failure  Prevention  Research  1 ,864,000 

Aviation  Security  Human  Factors  1,894,000 

Aircraft  Hardening  3,312,000 


R^B-20 


433 

3.4  IN-HOUSE  CAPABILITY 

The  ability  of  the  FAA  to  reach  its  R.E&D  milestones  and  objectives  is  dependent  upon  the  recruitment 
and  retention  of  qualified  personnel.  To  ensure  continuing  success  in  the  development  of  state-of-the-art 
technologies  (and  their  subsequent  implementation  into  the  National  Airspace  System)  will  require 
maintaining  the  cadre  of  highly  trained  multi-discipline  specialists  currently  supporting  these  programs. 
These  experts,  with  knowledge  in  engineering,  computer  science,  mathematics,  aviation  medicine,  and 
other  technical  fields,  are  critical  to  future  progress  in  the  R,E&D  programs.  In  addition  to  achieving  both 
broad  and  specific  Agency  objectives,  the  R£&D  programs,  as  previously  discussed,  also  contribute  to 
National  priorities  and  improvements  in  international  aviation. 

The  R,E&D  work  force  for  FY  1993  and  FY  1994  is  645  FTP  posiUons. 

There  are  147  FTP  positions  at  Washington  Headquarters.  These  positions  are  directly  concerned  with 
increasing  the  productivity  and  efficiency  of  today's  human  resources  and  capital  investments  and  with 
developing  the  system  concepts  and  components  to  meet  future  requirements  for  increased  airport/airway 
system  capacity  and  safety.  System  development  personnel,  located  at  FAA  headquarters,  are  actively 
involved  in  the  planning,  direction,  and  conduct  of  system  development  research  in  the  areas  of  capacity 
and  air  traffic  management  ( ATNf)  technology;  communications,  navigation  and  surveillance;  weather;  and 
human  factors  research.  Major  functions  include  the  development  of  highly  technical  programs;  the 
coordination  of  these  programs  with  domestic  and  international  organizations;  and  with  providing  technical 
expertise  in  support  of  critical  capacity  and  safety  efforts. 

A  total  of  405  FTP  positions  are  located  at  the  FAA  Technical  Center  located  in  Atlantic  City,  New 
Jersey.  This  Center  conducts  tests  and  evaluations  of  projects  in  all  phases  of  air  navigation,  air  traffic 
control,  airport  design  and  development,  aircraft  safety,  and  airaaft/airport  security.  Projects  include 
expanded  efforts  in  airport  security  technology  development  and  demonstration,  structural  integrity  life 
management  and  nondestructive  inspection  techniques  for  aging  aircraft,  and  human  factors  research 
relating  to  airway  facilities  maintenance.  Operational  test  and  evaluation  personnel  conduct  research  that 
encompasses  capacity  and  ATM  technology,  communications,  navigation  and  surveillance,  airport 
technology,  aircraft  safety  and  system  security  technologies,  human  factors,  and  iimovative/cooperative 
research. 

The  Civil  Aeromedical  Institute  (CAMI),  located  in  Oklahoma  City,  Oklahoma,  currently  has  93  FTP 
positions.  CAMI  is  responsible  for  expanding  FAA  knowledge  of  the  biomedical  factors  contributing  to 
control  and/or  flight  errors  and  incidents  within  the  NAS  and  for  developing  control  methods  for  these 
factors  where  possible.  The  aeromedical  research  function,  is  primarily  directed  toward  human  factors  and 
aviation  medicine. 


RED-21 


434 


3.5    SUMMARY  OF  PERSONNEL  REQUIREMENTS 


FY  1992 

FY  1993 

FY  1994 

Actual 

Change 

Estimate 

Change 

Request 

KIP  Posiuons: 

Washington  Headquarters 

146 

0 

146 

+  1 

147 

Technical  Center 

406 

0 

406 

-1 

405 

CAMI 

93 

0 

93 

0 

93 

Total  Positions 

645 

0 

645 

0 

645 

Full  Time  Equivalents  (Kit) 


751 


-59' 


692 


692 


Personnel  Compensation  (K$) 
and  Benefits 

46,122 

-506 

45,616 

+  1,304' 

46,920 

Travel 

3,831 

+363 

4,194 

+206' 

4,400 

Permanent  Change  of  Station 
Other  Objects 
Total  Funding 

395 

3,455 

$53,803 

+755 

+500 

+  1,112 

1,150 

3,955 

$54,915 

0 

+820* 

+2,330 

1,150 

4,775 

$57,245 

'FY  1993  net  -59  FTE  reflects  +  19  FTE  annualized  for  new  FY  1992  positions,  offset  by  -61  FTE 
annualized  from  the  FY  1992  transfer  of  61  FTP  positions  to  the  F&E  appropriation  and  by  -17  FTE 
associated  with  temporary  positions. 

'Ncndiscretionary  increases  in  personnel  compensation  and  benefits  total  $1.3  million  and  are  required  to 
finance;  (1)  aimualized  wage  adjustments  effective  for  only  part  of  FY  1993  as  well  as  anticipated  wage 
adjustments  for  FY  1994;  (2)  the  annualized  cost  of  the  FY  1993  pay  raise;  and  (3)  associated  benefits. 

^e  $206  thousand  increase  in  travel  accounts  for  inflation  and  a  modest  growth  associated  with  the 
TATCA  program. 

"The  additional  $820  thousand  in  other  objects  provides  for  inflation,  additional  system  engineering 
training,  and  the  partial  replenishment  of  computers  and  other  personnel  related  equipment. 

3.6   GENERAL  COMMENT 

The  narrative  justifications  are  presented  in  a  format  which  includes  a  basis  for  request,  the  program 
request,  benefits,  major  milestones,  and  funding  summaries.  The  milestones  provided  beyond  1994  are 
shown  for  planning  purposes  only. 
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RESEARCH,  EHGINEEERINC  AND  DEVELOPMENT 

(AIRPORT  AND  AIRWAYS  TRUST  FUND) 

FISCAL  YEAR  1994 


Comparative  Summary  of  Appropriation 
(Dollars  in  Thousands) 


1   Management  and  Analysis 


2  Capacity  and  Air  Traffic  Management  Technology 

Air  Traffic  Management  Technology 

Oceanic  Automation  Program 

Terminal  Air  Traffic  Control  Automation  (TATCA) 

Runway  Incursion  Reduction/Tower  Automation 

System  Capacity,  Planning  and  Improvements 

Cockpit  Technology 

Vertical  Flight  Program 

Modeling  and  Simulation 

Future  Airway  Facilities  Maintenance  Technology 

3  Communications,  Navigation  and  Surveillance 

Coramunicat  ions 

Navigation 

Surveillance 

4  Weather 


FY  1993 

FY  1994 

Approp 

Request 

Ditt 

erence 

$   10,301 

S 

13,498 

S 

3,197 

S   66,772 

$ 

76,939 

$ 

10,167 

3,645 

6,372 

2,727 

6,845 

11,449 

4,604 

15,375 

15,191 

-184 

10,598 

10,981 

383 

9,765 

11.159 

1,394 

5,325 

6,251 

926 

5,500 

3,222 

-2,278 

9,719 

11,814 

2,095 

0 

500 

500 

S   32,069    $   35,675 


12,993 

16,217 

2,859 

6,  116 


14,745 

17,930 

3,000 

1,908 


3,606 


1 

,752 

1 

,713 

141 

-4 

,208 

Airport  Technology 


6,619 


7,509 


890 


Aircraft  Safety  Tecnnology 

Aircraft  Systems  Fire  Safety 

Aircraft  Crashworthiness/Structural  Airworthiness 

Propulsion  and  Fuel  Systems 

Flight  Safety /Atmospheric  Hazards  Research 

Aging  Aircraft 

Aircraft  Catastrophic  Failure  Prevention  Research 

System  Security  Technology 

Explosives  and  Weapons  Detection 
NAS  Security 

Aviation  Security  Human  Factors 
Aircraft  Hardening 

Human  Factors  and  Aviation  Medicine 

Flightdeck  Human  Factors 

Air  Traffic  Control  Human  Factors 

Airway  Facilities  Maintenance  Human  Factors 

Flightdeck/ATC  System  Integration 

Aircraft  Maintenance  Human  Factors 

Aeromedical  Research 

Environment  and  Energy 


$   36,365    $   41,175 


4,810 


5,456 

5,697 

241 

4,155 

4,112 

-43 

2,525 

2,784 

259 

2,754 

3,226 

472 

20,638 

22,655 

2,017 

837 

2,701 

1,864 

35,930 

$   35,930    $ 

0 

26,427 

22,829 

-3,598 

4,062 

2,454 

-1,608 

951 

2,845 

1,894 

4,490 

7,802 

3,312 

26,901 

S   27,256    S 

355 

7,963 

7,430 

-533 

5,933 

5,808 

-125 

3,455 

3,459 

4 

3,868 

4,342 

474 

1,412 

1,984 

572 

4,270 

4,233 

-37 

4,750 


5,385 


635 


10   Innovative/Cooperative  Research 


TOTAL 


$    4,177 
$  230,000 


$    4,725 
$  250,000 


548 


S   20,000 
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RESEARCH,  ENGINEERING  AND  DE:VEL0PMENT 

(AIRPORT  AND  AIRWAY  TRDST  FXTND) 

FISCAL  YEAR  1994 


Individual  Budget  Item/Resources/Page  Reference 

Budget  Item  Amount    Page 

($000)     No. 

1.  Management  and  Analysis 

a.   Management  and  Systems  Analysis  13,498    RED-26 

Total       $13, 498 

2.  Capacity  and  Air  Traffic  Management  Technology 

a.   Air  Traffic  Management  Technology  6,372    RED-28 

11,449    RED- 3  0 


|Base:    S<, 071, 000 

Investment : 

S2, 301, 000  1 

b. 

Oceanic  Automation 

Program 

|Base:    $7,449,000 

Investment : 

S4 , 000, 000  ! 

c.  Terminal  Air  Traffic  Control  Automation  (TATCA)  15,191  RED-32 

d.  Runway  Incursion  Reduction/Tower  Automation  10,981  RED-34 
|Base:   $9,981,000       Investment:  $1,000,000  | 

e.  System  Capacity,  Planning  and  Improvements  11,159  RED-36 

f.  Cockpit  Technology  6,251  RED-38 

g.  Vertical  Flight  Program  3,222  RED-40 

h.   Modeling  and  Simulation  11,814  RED-42 

|Bas«:   $8,514,000       Investment:  $3,300,000  ] 

i.   Future  Airway  Facilities  Maintenance  Technology  500  RED-44 

Total  $76,  93"9 

3.   Communications,  Navigation  and  Surveillance 

a.  Communications  14,745  RED-46 

b.  Navigation  17,930  RED-48 


|Base:  $16,330,000       Investment:  $1,600,000  | 

Surveillance  3,000    RED-50 


Total       $35. 675 
Weather 
a.   Weather  Program  1,908    RED-52 


Total        $1, 908 

5.   Airport  Technology 

a.   Airport  Technology  7,509    RED-54 

iBase:   $7,081,000       Investment:    $428,000  | 


Total        $7, 509 
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6.  Aircraft  Safety  Technology 

a.  Aircraft  Systems  Fire  Safety 

b.  Aircraft  Crashworthiness/Structural  Airworthiness 

c.  Propulsion  and  Fuel  Systems 

d.  Flight  Safety /Atmospheric  Hazards  Research 

e.  Aging  Aircraft 

f.  Aircraft  Catastrophic  Failure  Prevention  Research 

Total 

7.  System  Security  Technology 

a.  Explosives  and  Weapons  Detection 

b.  NAS  Security 

c.  Aviation  Security  Human  Factors 

d.  Aircraft  Hardening 


9. 


Amount 
($000) 

Page 
No. 

5,697 

RED- 5 6 

4,112 

RED- 5 8 

2,784 

RED- 60 

3,226 

RED-62 

22,655 

RED- 64 

2,701 

RED-66 

$41,175 

Total 


Human  Factors  and  Aviation  Medicine 

a.  Flightdeck  Human  Factors 

b.  Air  Traffic  Control  Human  Factors 

c.  Airway  Facilities  Maintenance  Human  Factors 

d.  Flightdeck/ATC  System  Integration 

e.  Aircraft  Maintenance  Human  Factors 

f.  Aeromedical  Research 


Environment  and  Energy 

a.   Environment  and  Energy 


10.  Innovative/Cooperative  Research 

a.   Innovative/Cooperative  Research 


Total 


Total 


Total 


22,829  RED- 6 8 

2,454  RED-70 

2,845  RED-72 
7,802 


$35,930 


7 

430 

RED-76 

5 

808 

RED- 7 8 

3 

459 

RED- 80 

4 

342 

RED- 8 2 

1 

984 

RED- 84 

4 

233 

RED-86 

$27,256 


5,385    RED-88 


TOTAL,  R.E&D  REQUEST 


S5-385 


4,725 


$4,725 
$250,000 


RED- 90 
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RKSEAKCH,  SNOINEERmO  AKC  DrVZLOPHKHT 

(AIRPORT  AHD  AIRWAY  TROST  FUND) 

FISCAL  YXAR  1994 


Budget   ttr«B  Hoi    la 

tL.l^'a  Plan  Hot    APPENDIX  B 

Progr«un  Tl.t:l*i   KanagamttBt  «nd  Syataaui  Analysis 

Amouno    $13,49e,0d<} 

Basis  for  Rxiusst: 

These  infrastructure  activities  provide 
visibility,  accountability, 
coordination,  and  control  of  the  FAA's 
Research,  Engineering  and  Development 
(R,E&D)  program.   They  support: 
(1)  the  effective  and  efficient 
research  and  development  of  FAA 
products;  (2)  effective  R,E&D 
investment  decisions;  and  (3)  system 
planning  and  engineering  in  response  to 
budgetary,  programmatic,  or 
technological  changes  (through  the  use 
of  cost/benefit  analyses  and  other 
operations  research  techniques) . 

The  increased  funding  for  FY  1994  is 
required  to  address  growth  in 
infrastructure  costs  at  the  Technical 
Laboratory  Facilities  and  to  provide 
nominal  capability  for  R,EiD  systems 
analysis  and  cost  benefit  studies. 

Program  Raquast : 

R,E&D  Management,  Plan,  and  Control 
The  R,E&D  management  and  control 
process  and  automated  support  system 
will  be  maintained,  refined,  and 
further  integrated  into  the  R,E&D 
planning  and  budgetary  processes. 
Specific  products  will  include  the 
publication  of  the  annual  R,E&D  Plan 
and  integrated  accomplishments  from  the 
previous  year,  technical/engineering 
schedule  support  for  the  R,E&D  program, 
and  the  annual  R,E&D  Conference. 

R,E&D  Advisory  Committee 
The  committee  will  provide  the  agency 
with  reports,  advice,  and 
recommendations  regarding  the  needs, 
objectives,  plans,  approaches, 
contents,  and  accomplishments  with 
respect  to  the  aviation  research 
program.   The  committee  considers 
aviation  research  needs  in  support  of 
the  FAA  mission  and  addresses  such 
areas  as  aiiport  capacity,  system 
safety,  aircraft  safety,  aeromedical 
research,  aviation  security,  and  future 
ATC  technology. 

R,E&D  Program  Support 
Provides  for  in-house  support  for 
system  engineering  and  development, 
coordination  of  R&D  international 
requirements,  and  NAS  program  analysis 
activities . 


Technical  Laboratory  Facility 
The  FAA  Technical  Center  operates  and 
maintains  laboratory  facilities,  test, 
evaluation,  and  integration  efforts. 
Funding  is  required  for  maintenance, 
software  licensing  fees,  support  costs, 
and  other  costs  associated  with 
operating  the  technical  laboratories. 

Systems  Analysis  and  Evaluation 
This  project  will  conduct  system 
planning,  capacity,  delay  and 
performance  analyses,  NAS-related 
issues,  benefit-cost,  or  other  studies 
in  support  of  system  investment, 
planning,  engineering,  development  and 
operation.   Major  products  include 
cost/benefit  assessments  to  make 
prudent  R,E&D  program  investments; 
management  tools,  methods  and 
strategies  for  R,EiD  cost  containment 
and  effective  delivery  of  R, E&D 
benefits.   The  following  analyses  will 
be  conducted:   review  of  major  R,E&D 
initiatives  and  impacts  on  system-wide 
performance;  and  improvement  of  air 
traffic  management. 

Banaf its : 

Provides  for  a  more  comprehensive, 
cost-effective  R,E&D  program  through  a 
systems  engineering  approach  to 
research  and  development  requirements, 
and  the  maintenance  and  enhancement  of 
internal  R,E&D  management  systems  and 
processes.   Infonsation  from  sysceas 
aRalyses  will  support  fhe   agency's 
decisions  concerning  th«  annual 
expenditures  oE  research  and 
development,  capital  investment,  and 
(operations  and  supports,:ftfe:.:.:t||a.5ai,r 
!|ransportation  syst€»:| 

These  decisions  represent  the 
expenditures  of  billions  of  dollars  of 
public  funds.   By  better  supporting 
these  decisions,  public  funds  will  be 
used  more  effectively.   Moreover, 
analyses  will  be  used  to  support 
programs  and  project  investments  that 
reduce  delays,  and  minimize  hazards-- 
which  now  account  for  billions  of 
dollars  annually  in  passenger  time, 
airline  operating  costs,  and  accident 
costs.   The  end  result  of  this  program 
is  to  promote  effective  investments, 
enhanced  decision-making,  optimized 
syst«»  planning,  and  optimized  system 
operation,. 
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RESEARCH,  EMGINEERINO  AND  DEVELOPMENT 

(AIRPORT  AND  AIRWAY  TROST  FUND) 

FISCAL  YEAR  1994 


Budget:  Item  Hot  2b 

Program  Titlej  Air  Traffic  Hanagement  Technology 

R,E&D  Plan  No:  021-110 
022-150 

AmouaCi   $6,372,000      iBaeo:     34,0Tl,OQ0 

Investment:    S2, 301,000  j 

•1 

Basis  for  Request : 

As  the  public's  demand  for  aviation 
services  continues  to  increase  at 
record  rates,  the  current  primarily 
manual  method  for  managing  the  air 
traffic  control  (ATC)  system  is  quickly 
becoming  saturated.  This  saturation  is 
generating  higher  delay  levels  for  all 
users  of  the  aviation  system,  including 
operators  and  airline  passengers,  and 
places  a  significant  economic  burden  on 
the  Nation  in  terms  of  both  higher 
costs  and  the  inefficient  use  of  fossil 
fuel  energy. 

A  national  need  exists  to  develop  ATC 
flow  management  capabilities  that  will: 
(1)  enhance  ATC  flow  management 
operational  efficiency  and 
effectiveness  and  (2)  more  fully 
utilize  existing  system  capacity. 

Program  Request : 

Advanced  Traffic  Management  System 
(ATMS) 

The  FY  1994  request  will  continue  the 
planned  enhancements  to  the  National 
Flow  Management  Automated  Demand 
Resolution  (ADR)  function,  which 
automatically  generates  alternative 
flow  management  solutions  to  system 
congestion  conditions. 

The  enhancements  will  incorporate 
enroute  airspace  factors  as  well  as 
severe  weather  areas  and  active 
military  airspace  into  the  computer 
generated  solutions.   The  complete  ADR 
function  is  scheduled  for  field 
implementation  in  FY  1998. 

The  FY  1994  request  will  also  support 
the  continued  development  of  the 
Strategy  Evaluation  (SE)  function  which 
will  provide  flow  managers  with  real- 
time operational  impact  assessments 
associated  with  alternative  flow 
management  solutions.   The  SE  function 
is  scheduled  for  implementation  in 
FY  1996. 

In  addition,  the  FY  1994  request  will 
continue  the  development  of  the  direct 
and  interactive  computer  interface  to 
military  Special  Use  Airspace  planners 
to  enhance  the  coordination, 
management,  and  utilization  of  both 
military  and  civil  airspace. 


Flight  Operations/Air  Traffic 
Management  Integration  (FTMI) 
The  FY  1994  request  will  complete  the 
development  of  flight  operations 
procedures  and  standards,  including 
associated  certification  materials,  to 
exploit  existing  flight  management 
system  (FMS)  capabilities  to  enhance 
system  capacity  and  flight  efficiency 
in  oceanic  operations  and  curved 
approaches  to  specific  airports. 

This  request  will  also  support  the  FY 
1994  development  of  flight  procedures 
and  standards  for  FMS-guided  departures 
at  specific  airports  for  completion  in 
FY  1995.   In  addition,  the  FY  1994 
request  will  initiate  work  on  national 
standards  for  p-lanned  nationwide 
implementation  of  FMS-guided  terminal 
operations  in  FY  1997.   Finally,  the 
request  will  support  cooperative  work 
with  industry  to  define  advanced  FMS 
capabilities  to  assure  full  integration 
of  flight  management  and  air  traffic 
management  operations,  completion  in  FY 
1997  is  planned. 

Benefits: 

ATMS 

The  ATMS  program  directly  addresses  the 
national  priorities  of  economic  health 
and  energy  conservation.  The  enhanced 
capabilities  of  the  ATC  flow  management 
system  to  effectively  manage  excessive 
air  traffic  demand  through  the 
coordination  and  implementation  of  more 
efficient  national  flow  management 
solutions  are  projected  to  reduce 
system  delays  by  5-7  percent,  with 
corresponding  reductions  in  user 
operating  costs  and  reduced  fuel  usage!^ 
The  coBipleted  ATMS  program  is  projected 
as  providing  $12-1  billion  in  benefits  ' 
through  the  year  2Q15. 

FTMI 


The  FTMI  program  addresses  the  national 
priorities  of  economic  health  and 
energy  conservation  by  enhancing  th^ 
precision  and  efficiency  of  aircraft 
operation.   It  addresses  the  national 
priority  of  safety  and  security  by 
reducing  the  distractions  associated 
with  pilot/controller  verbal 
communications  workload. 
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RESEARCH,  ENGINEERIHO  AMD  DEVELOPMENT 

(AIRPORT  AND  AIRWAY  TROST  FOND) 

FISCAL  YEAR  1994 


Budget    Item  Moi    2b 

Program  Title  <    Oceanic  Automa^oa  Profiraa 

R,ESD    Plan  Hoi     021-111 
021-140 
021-150 

Amountt    Sil,44y,UUU            jg^ge;           $7,449,000 

investment:         $4,000,000     j 

Basle  for  Request: 

Improve  oceanic  air  traffic  management 
and  control  by  providing  a  satellite 
data  link  capability;  a  flexible  track 
system,  thereby  improving  efficiency; 
automated  traffic  planning  and 
controller  automated  aids;  and  a 
testing  capability  to  ensure  safe  and 
efficient  integration  of  new  oceanic 
automation  technologies. 

These  improvements  are  needed  in 
oceanic  air  traffic  control  and 
planning  automation  to  keep  pace  with 
increased  demand,  controller  workload, 
as  well  as  to  conform  to  international 
requirements  with  respect  to 
communications,  navigation  and 
surveillance . 


Progreun  Request: 

Oceanic  ATC  Automati 


In  FY  1994,  the  fol 
developed:  (1)  at 
that  new  enhancemen 
prior  to  field  impl 
cockpit  interface  t 
inter-connectivi ty 
identify  system  ine 
verify  concepts  and 
from  a  total  system 
(3)  a  situation  dis 
replace  the  aging  p 
and  provide  a  basel 
future  capability  o 
for  oceanic  separat 


lowing  will  be 
esting  capability  so 
ts  can  be  tested 
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Automatic  Dependent  Surveillance  (ADS) 
In  FY  1994,  we  will  develop  an 
automated  (controller  to  service 
provided  communicator)  communications 
system,  which  provides  an  automated 
capability  for  sending  preestablished 
data  messages  to  pilots  and 
controllers,  thereby  increasing 
reliability  and  reserving  voice 
channels  for  emergency  and  nonroutine 
use. 


required  for  safety,  and  (2)  an 
airspace  reservation  system  to  enhance 
airspace  utilization  leading  to 
substantially  reduced  airline  operating 
cost . 

These  Dynamic  Ocean.  Track  System  (DOTS) 
functionalities  will  be  integrated  with 
the  Advanced  Traffic  Management  System 
(ATMS)  in  the  near  future. 

Benefits: 

Benefits  will  be  gained  in  the  national 
priorities  of  environmental  protection, 
energy  conservation,  and  economic 
health  through  the  development  of  a 
comprehensive  series  of  oceanic  air 
traffic  control  and  management 
improvements,  based  on  user  needs  and 
technology  opportunities.   Subscantial 
benefits  In  safety  and  flight 
operations  efficiency  will  be  obtained 
by  providing  oceanic  controllers  and 
planners  vith  timely  aircraft  posiciQtt 
reports,  and  a  data  comnunications 
link. 

The  use  of  ADS  to  tactically  control 
aircraft,  provide  automated  position 
report  processing  and  analysis,  and 
near  real-time  monitoring  of  aircraft 
movement  will  ultimately  result  In  the 
savings  of  millions  of  dollars  in 
airline  user's  costs,  which  will 
enhance  environmental  protection  and 
energy  conservation. 

Studies  have  shown  that  the  development 
of  Oceanic  Traffic  Planning 

capabilities  will  provide  a  5  to  7 

percent  improved  fuel  efficiency  fori 
users  with  automation  necessary  for 
handling  increased  traffic  loads. 
Integration  of  Dynamic  Ocean  Track 
System  functions  with  the  ATMS  will 
provide  for  fuel  and  time  savings  by 
ensuring  that  the  planning  of  oceanic 
and  domestic  traffic  is  integrated. 


A  reduction  in  oceanic  separation 
standards,  providing  both  fuel  and  time 
saving  routes  for  oceanic  travel,  will 
be  evaluated. 

Oceanic  Traffic  Planning 
In  FY  1994,  we  will  continue  to  develop 
(1)  a  certified  track  generation 
capability  to  ensure  generated  tracks 
meet  international  separation  standards 
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RESEARCH,  ENOINBERINO  AND  DEVELOPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FOND) 

FISCAL  YEAR  1994 


Budget:  It:«m  Boi   3o 

R^EKD   Pl*a  SOI 

031>1B0 

Prooram  Titloi    Terminal  Air  Tr*ffio  Cost:rol  Autei 

tation   (TATCA) 

Amount:!    $15,191,000 

Basis  for  Rsquast : 

The  need  to  develop  automated  tools  to 
assist  ATC  personnel  in  expediting  and 
optimizing  traffic  in  the  terminal 
airspace.   The  TATCA  program  will 
develop  automation  aids  to  assist  air 
traffic  controllers  and  supervisors  at 
Centers  and  Terminal  Radar  Approach 
Control  sites  (TRACONS)  which  will 
result  in  increased  capacity,  safety 
and  improved  efficiency  of  aircraft 
operations. 

The  TATCA  program  consists  of  two 
projects:   the  Center-TRACON  Automation 
System  (CTAS)  and  the  Controller 
Automation  Spacing  Aid  (CASA) . 

Program  Raqusst : 

Center-TRACON  Automation  System  (CTAS) 
The  FY  1994  request  will  support  the 
continued  development  of  CTAS 
components.   The  CTAS  project  consists 
of  the  following  components  which  will 
undergo  parallel  (but  not  concurrent) 
development:   the  Traffic  Management 
Advisor  (TMA) ,  Descent  Advisor  (DA) , 
Final  Approach  Spacing  Tool  (FAST) ,  and 
Expedite  Departure  Path  (EDP) . 

The  FY  1994  request  will  support  the 
limited  national  deployment  of  TMA. 
TMA  will  be  used  in  centers  to  sequence 
and  regulate  aircraft  into  terminal 
airspace. 

The  FY  1994  request  will  continue  the 
laboratory  development  of  the  DA,  used 
by  the  centers  to  provide  aircraft  with 
fuel -efficient  descent  profiles. 
Limited  national  deployment  of  the  DA 
is  scheduled  for  FY  1997. 

In  addition,  the  FY  1994  request  will 
support  the  continued  prototyping  of 
FAST,  used  in  TRACONs  to  provide 
aircraft  with  speed  and  turn  vectors 
for  final  approach  to  reduce  excess 
spacing.   Limited  national  deployment 
of  FAST  is  scheduled  to  begin  at 
Dallas-Fort  Worth  in  FY  1995. 

Finally,  the  FY  1994  request  will 
support  the  modification  of  the 
Advanced  Automation  System's  system 
level  specification  to  incorporate 
TATCA  capabilities  to  maintain 
increases  and  efficiencies  gained  using 
current  HOST/ARTS/Of f-line  processor 


configurations . 

Controller  Automated  Spacing  Aid  (CASA) 
The  FY  1994  request  will  continue 
software  and  national  procedures 
development  of  the  CASA  applications. 
CASA  is  an  enhancement  of  the 
Converging  Runway  Display  Aid  (CRDA) 
functionality,  that  was  nationally 
deployed  in  FY  1992. 

CASA  will  further  extend  the  CRDA 
functionality  to  include  non-precision 
and  multiple  Visual  Flight  Rules  (VFR) 
approaches  to  converging,  intersecting, 
or  parallel  runways  as  appropriate. 
Limited  national  deployment  of  CASA 
will  begin  in  FY  1996. 

Bansflts: 

This  program  addresses  the  national 
priorities  for  envirormiental 
protection,  energy  conservation  and 
economic  health.   Sxibstantial  beaefit;)! 
will  be  derived  by  the  U.    S.    airline  ' 
industry  as  a  result  of  decreases  in 
fuel  bum  and   overall  flight  duration 
along  user- preferred  flight  paths. 
TATCA  products  will  provide  arrival 
traffic  flow  increases  ranging  Eroia  fi^ 
40  percent  during  instrument 
taeteorological  conditions  depending 
upon  the  runway  configuration, 
representing  substantial  cost  savings 
to  aircraft  operators  annually. 
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RESEARCH,  QIGINEERIMC  AND  DEVELOPMENT 

(AIRPORT  AND  AIRWAY  TROST  FUND) 

FISCAL,  YEAR  1994 


Budget  Item  Noi  2d 


R,E&D  Plan  Not  021-190 
021-210 
Program  Title •  Runway  Incureion  Reduction/Tower  Automation 


Amount:  $10,981,000 


S3, 981, 000 


Investnent:    41,000,000 


Basis  for  Request: 

To  develop  a  comprehensive  surface 
safety  system  utilizing  ground  sensor 
primary  radar  (ASDE-3),  ARTS, 
differentially  corrected  global 
position  system  (DGPS)  and  AMASS  to 
help  prevent  runway  incursions.   This 
enhanced  system  will  provide 
controllers  with  automatically 
generated  alerts  and  cautions  in  all- 
weather  conditions.   Data  tags  to 
identify  all  aircraft  on  the  airport 
movement  area  will  be  provided  on  the 
controllers  display.   The  system  will 
be  modular  and  capable  of  utilizing 
other  primary  radar  inputs  than  ASDE-3. 
To  integrate  and  consolidate  existing 
airport  environment  displays  and 
controls  in  air  traffic  control  towers. 
Advances  in  surface  surveillance, 
communications,  and  automation 
techniques  are  required. 

Program  Request : 

Airport  Surface  Traffic  Automation 
(ASTA) 

During  FY  1994,  technical  performance 
measurements  at  Boston's  Logan  airport 
of  the  surveillance  data  link  and 
associated  ground  processing  for 
transmitting  DGPS  aircraft 
position/velocity/heading  data  for 
integration  with  ASDE-3/AMASS  will 
continue.   A  detailed  system 
specification  for  incorporating  DGPS 
data  with  ASDE-3/AMASS  and 
aircraft/vehicle  data  tags  is  planned 
for  completion  in  FY  1995.   A  pre- 
production  and  production  RFP  is 
scheduled  for  release  in  FY-96  with 
contract  award  in  FY-97  and  first  OFtD 
in  FY-99. 

Tower  Interim  Display  System  (TIDS) 
The  Tower  Interim  Display  System  (TIDS) 
project  will  award  a  contract  in 
FY  1994  for  a  prototype  system.   A  test 
bed  at  the  FAATC  will  be  used  for 
evaluation  of  tower  display 
consolidation  concepts.   FY  1994 
funding  will  refine  TIDS  production 
requirements  and  develop  prototypes  for 
field  test  and  evaluation  leading  to  a 
potential  first  article  delivery  in 
late  FY  1994.   A  production  decision  is 
expected  in  FY  1995. 

Benefits : 

The  procrrani  yields  improved  safety  of 


ground  operations  by  preventing  runway 
incursions,  provides  automated  backup 
and  surface  conflict  alert  to  the  tower 
controller,  tools  to  accommodate 
increased  traffic  flow  on  the  ground, 
and  stimulates  industry  development  and 
integration  of  surface  automation. 

A  aodest  5  percent  improvement  in 
surface  movement  efficiency  can  save 
approximately  $40-60  million  a  year  fct 
the  air  carriers  in  fuel  and  direcL 
Operating  costs.   The  target  ground 
time  savings  for  ASTA  are  at  least 
IS  percent.   The  ASTA  safety  goal,  igijida 
80  percent  reduction  in  runway 
incursions . 

TIDS  consolidates  displays,  improves 
controller  scanning  for  information, 
and  gains  needed  space  in  the  towers  in 
support  of  ASTA  and  other  future  tower 
systems. 
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RESEARCH,  BIQIMEERINO  AND  DKVKLOPMZHT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

FISCAL  YEAR  1994 


Budget:  XtMB  Noi  2* 

Program  Tlt:l«i  3y«t*a  Capaoitiy,  Planaiag  «nd  Iaprov«B*iitB 

AmooBtt  $11,159,000 


R,KKD  Plan  Bo I  Oai-220 
021-230 
023-120 
024-110 


Baals  for  Raquaat : 

To  promote  increased  system  capacity  by 
producing  the  annual  Aviation  System 
Capacity  Plan  that  addresses  forecast 
in  aircraft  operations  and  by 
developing  site  specific  plans  for 
airport/airspace  capacity  enhancements. 

To  develop  air  traffic  control 
procedures  to  reduce  airport  delays  by 
more  fully  utilizing  multiple-runway 
capacity  during  instrument 
meteorological  condition. 

To  improve  understanding  of  wake  vortex 
strength,  duration,  and  movement  as  a 
means  for  developing  improved  aircraft 
separation  criteria.   Provide 
quantitative  guidance  for  domestic  and 
international  efforts  to  establish 
minimum  vertical,  lateral,  and 
longitudinal  aircraft  separation 
standards . 

Prograa  Raquaat : 

Aviation  System  Capacity  Planning 
In  FY  1994,  the  1993-1994  Aviation 
System  Capacity  Plan  will  be  produced, 
analyzing  the  benefits  of  new  airport 
development,  airspace  changes  and 
progress  on  implementing  airspace 
procedures  and  new  technology  to 
support  airport/airspace  improvements. 
Terminal  airspace  design  plans  will  be 
produced  for  three  sites:  Greater 
Pittsburgh,  Philadelphia,  and 
Nashville.   One  en  route  airspace 
design  plan  will  be  completed  for  the 
Memphis  area. 

Multiple  Runway  Procedures  Development 

In  FY  1994,  air  traffic 

instrument  approaches  t 

runways  spaced  at  3,000 

using  precision  runway 

and  offset  localizer,  a 

triple  parallel  runways 

surveillance  radar  and 

displays  with  controlle 

be  approved  for  operati 


procedures  for 
o  dual  parallel 

feet  apart 
monitor  (PRM) 
nd  dual  and 

using  airport 
high -resolution 
r  alert  aid  will 
onal  use. 


Realtime  simulations  will  be  initiated 
to  develop  procedures  for  instrument 
approaches  to  dual  and  triple  parallel 
runways  spaced  at  3,000  feet  using  PRM 
and  advanced  navigation  systems  such  as 
microwave  landing  system  and  global 
positioning  system. 


Wake  Vortex  Separation  Standards 
Reduction 

The  joint  effort  between  FAA  and  NASA 
to  develop  a  computer  simulation  of 
wake  vortex  encounters  involving  heavy 
aircraft  is  scheduled  for  completion  in 
FY  1995.   Existing  wake  vortex 
characterization  data  will  be  analyzed, 
simulation  requirements  will  be 
defined,  and  modeling  will  begin. 

The  Center-TRACON  Automation  System 
(CTAS)  project  which  contains  a  final 
approach  spacing  tool  will  be  used  as  a 
tool  to  quantify  the  benefits  of 
modifying  wake  vortex  separation 
standards . 

Separation  Standards 

Work  continues  to  support  the  reduction 
of  vertical  separation  standards  above 
290  flight  level  from  2,000  feet  to 
1,000  feet.   Implementation  in  the 
North  Atlantic  is  planned  for  1998. 
Guidance  to  support  international 
standards  for  area  navigation 
separation  standard  and  for  Required 
Navigation  Performance  will  be 
completed  in  1995-1996.   Development  of 
separation  standards  in  oceanic 
airspace  using  automatic  dependent 
surveillance  will  be  completed  in  1996- 
1997. 

Banaf Ita : 

The  potential  econcwic  savings  for 
aircraft  aperations  systemwide  from  }£W& 
impiementation  of  airport  and  airspace 
design  teams  are  in  excess  of  $1B  pec 
year.  The  approval  of  procedures  foe 
instrvtment  approaches  to  dual,  triply 
and   quadruple  parallel  runways  will 
result  in  reduction  of  aircraft  <3ela3^^; 
aviation  f«el  consuwpCion,  and 
polluting  aircraft  emiGsions,  as  weiil: 
as  significant  cost  savings  to  airlij^^ 
by  as  much  as  $28  dollars  per  year. 

The  reduction  in  aircraft  in-trail 
separation  standards  will  increase  Ci# 
economic  health  of  the  National 
Airspace  System  by  optimizing  aircraft 
arrivals  and  departures.   It  has  been 
estimated  that  the  reduction  in 
vertical  separation  standards  prbvitJes 
S60M  per  year  in  fuel  savings  for  North 
Atljottic  vfoa&es ::>a3ierte> 
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RESEARCH,  KMOINEERINO  AMD  DKVZLOPMZHT 

(AIRPORT  AMD  AIRWAY  TR03T  PmiD) 

FISCAL  YXAR  1994 


Bud0*t  It«n  Koi  2£ 

Program  Tit:l«i  Cockpit  Tcohnology 

Amounti   $5,251,000 


Baals  for  Raquaat : 

Develop,  demonstrate,  and  support  the 
implementation  of  a  Congressionally 
mandated  airborne  collision  avoidance 
system.   The  aviation  community  will  be 
provided  with  the  standards  and 
certification  guidance  materials 
required  for  implementation. 

Program  Request : 

TCAS  I 

TCAS  I,  a  proximity  warning  system 
provides  traffic  advisory  information 
on  a  cockpit  display.   The  traffic 
advisory  indicates  the  range,  bearing, 
and,  if  Mode  C  equipped,  the  relative 
altitude  of  the  intruder  aircraft.   The 
FAA  Traffic  Alert  and  Collision 
Avoidance  System  (TCAS)  rule  mandates 
the  use  of  TCAS  I  on  all  turbine- 
powered  commuter  aircraft  with  10  to 
30  passenger  seats  by  February  9,  1995. 

During  FY  1994  the  minimum  operational 
performance  standards  for  TCAS  I  will 
be  updated  to  support  the 
implementation  of  TCAS  I  in  the 
National  Airspace  System  (NAS) . 

TCAS  II 

TCAS  II  provides  traffic  advisories  and 
resolution  advisories  in  the  vertical 
plane  (e.g.,  CLIMB)  for  purposes  of 
ensuring  safe  separation  from  aircraft 
on  collision  or  near-collision  courses. 
In  accordance  with  a  Congressional 
mandate  to  equip  all  commercial 
turbine-powered  aircraft  with  TCAS  II 
by  December  30,  1993,  the  FAA  is 
continuing  to  provide  technical  support 
during  the  transition  of  TCAS  II  into 
the  NAS. 

During  FY  1994  the  TCAS  program  will 
provide  continuing  engineering  and 
operational  support  to  the  aviation 
community  during  the  implementation 
period. 

TCAS  III 


TCAS  III  equipment  is  being  developed 
to  generate  traffic  and  resolution 
advisories  in  both  the  vertical  and 
horizontal  planes  (e.g.,  TUFIN  RIGHT). 
The  TCAS  III  requirements  definition, 
validation,  and  design  development  for 
the  Limited  Implementation  Program 
(LIP)  will  be  completed  in  FY  1996. 


R,KD  Plan  Noi  023>1.10 


B*n«£lts : 

This  program  contributes  significantly 
to  the  National  priority  of  safety  by 
providing  an  Ind^endent  aircraft 
separation  assurance  back-aj*  to  oorinal 
Hir  tcagfiic  control  05>eratlons  thereby 
reducing  the  potential  of  a  mid-air  ar 
Bear  »id-air  collision  in  the  NAS. 
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RSSEARCH,  BIOIMEKRIHO  AMD  DKVZLOPNDIT 

(AIRPORT  AHD  AIRWAY  TROST  PDNO) 

FISCAL  YXAR  1994 


.:.JJ!4y^*y-!:HiH« 


Buda*t:  Xt:«B  Koi  2g 

Prograa  Titl*i  V«rtio«l  Flight:  Progr«m 

AaouBtt   $3,222,000 


BabIb  {or  RaquBBt : 

FY  1994  R,E&D  funding  allows  for 
continuation  of  flight  testing, 
simulation,  and  procedural  development 
efforts.   These  activities  support 
further  safety  improvements  for 
conventional  rotorcraft  and  advanced 
vertical  flight  aircraft  operating 
within  the  National  Airspace  System 
(NAS) . 

FY  1994  funded  activities  are  aimed  at 
critical,  near  term  objectives 
necessary  to  enable  development  of  an 
all-weather  vertical  flight 
infrastructure  to  complement  industry's 
effort  to  develop  a  market  responsive 
short-haul,  passenger/cargo 
transportation  system. 

Program  RaquBBt : 

In  FY  1994,  flight  test  development 
will  commence  identifying  critical 
requirements  for  the  safest  and  most 
effective  IFR  terminal  approach  and 
procedures  required  for  vertical  flight 
passenger  and  cargo  operations.   These 
new,  steep  angle  approach  and  departure 
procedures  (TERPS)  will  also 
significantly  reduce  the  environmental 
impacts  from  aircraft  noise,  help 
reduce  noise  complaints  and  alleviate 
community  concerns  about  intrusive, 
overhead  flights. 

Work  will  be  initiated  in  FY  1994  to 
develop  procedures,  route  standards, 
and  vertiport  design  requirements 
recommended  by  the  Atlanta  Olympics 
vertical  flight  system  study. 

Simulation-based  assessments  into  low 
altitude,  obstacle-rich  environment 
operations  will  continue.   Begun  in 
1993,  this  four  year  research  effort 
supports  requests  from  emergency 
medical  services  (helicopter  air 
ambulances),  airborne  law  enforcement, 
and  corporate  flight  operators  to 
improve  flight  safety  in  urban 
environments. 

The  simulation  testing  of  proposed 
vertical  flight  aircraft  display 
formats  will  continue  with  completion 
in  FY  1996  of  a  technical  report  to 
support  certification  requirements. 
Workshops  and  technical  conferences 
will  be  conducted  during  FY  1994  to 


R^z&D  Plan  Ho I  023>t<6 


establish  requirements  for  a  joint 
industry/ local  government  advanced 
vertical  flight  technology 
demonstration  program. 

The  technical  reports  and 
recommendations  from  these  workshops 
will  lead  to  national  level  guidelines 
currently  planned  for  publication  in 
1995  and  1996.   Analytical  efforts  of 
vertical  flight  short-haul 
transportation  system  benefits  to  the 
NAS  will  continue  in  FY  1994. 

BBn«£ita : 

This  effort  is  directed  at  reductions 
in  national  delay  costs,  supports  the 
national  goals  for  multi-modal 
transportation  development,  and  helps 
foster  national  aviation  technology 
leadership. 

The  expanded  use  of  vertical  flight 

technology,  with  its  inherent  greater 
operational  flexibility,  will  increase 
SAS  capacity.  Significant  reductioxia 
in  the  estimated  $5  billion  national 
annual  aviation  delay  cost  could  be 
realized  if  reliable  vertical  flight- 
based  short-haul  passenger  service 
could  be  established.   U.  S.  aviation 
technology  leadership  will  be  fostered 
by  FAA  initiatives  to  provide  a  market 
responsive  infrastructure. 

Environmental  improveaents  will  be 
Jfealized  through  rotorwash  and  noistt 
Ctontrol  and  abatement  designs  and 
feeehaiq«ea.  Safety  will  be  improved 
for  low  altitude  operations  (500  to 
3,000  feet  above  the  ground).   Economic 
health  from  increased  vertical  flight 
operations  will  benefit  from  heliport 
and  vertiport  design  improvements. 
Transportation  system  access  will 
increase  from  the  establishment  of  a 
network  of  low  cost  vertiport-based 
feeder  systems. 
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RESEARCH,  ENGINEERINa  AND  VEVE1A3PHEST 

(AIRPORT  AND  AIRWAY  TRUST  FOND) 

FISCAL  YEAR  1994 


Budget  It«ja  Not  2h 

Program  Tltl«i  Modeling  and  Slnuiation 


R^E&D  Plan  Noi 


025-110 
025-120 
025-130 


AmounCt  $11,814,000 


jBaaa: ; 


sa,5w,ooo 


lavefttaeRtt    53,300,000 


Basle  for  Request : 

National  Airspace  System  (NAS) 
modernization  requires  modeling  and 
simulation  to  solve  complex  operational 
problems  and  systems  technology  issues. 
The  modeling  and  simulation  needs 
include  accurate  and  cost-effective 
means  to:   predict  and  optimize  future 
ATC  system  performance;  analyze  the 
effectiveness  of  ATC  technologies; 
automate  national  traffic  flow  planning 
and  decision  making;  improve  airspace 
use,  increase  fuel  efficiency;  and 
decrease  congestion,  flight  times  and 
controller  work  loads. 

Program  Request : 

National  Simulation  Capability  (NSC) 
will  permit  long  terra  NAS  design  and 
decision  making  through  evaluation  of 
future  operational  concepts,  human 
interfaces  and  failure  modes.   NSC  will 
link  previously  developed  future  NAS 
component  simulations  into  a 
Distributed  Interactive  Simulation 
network.  In  FY  1994,  NSC  will  conduct 
experiments  in  future  ATM  concepts 
including  traffic  flow  management, 
oceanic  control,  satellite  navigation, 
communications  and  data  link 
integration,  and  integration  of  surface 
traffic  management  automation  programs. 
This  request  will  also  develop  the  NSC 
architecture,  protocols  and  standards. 

Operational  Traffic  Flow  Planning 
(OTFP)  will  develop  near-term  national 
traffic  flow  planning  and  decision 
support  tools  for  operational  use  at 
FAA's  Air  Traffic  System  Command 
Center.  OTFP's  operations  research 
products  will:  plan  routes  that 
minimize  time,  fuel,  and  weather 
hazards;  determine  optimum  traffic 
sequencing,  routing  and  flow  plans; 
evaluate  user  schedules,  airport 
capacity,  weather  and  ATC  requirements; 
enable  joint  FAA-user  planning;  and 
simulate  traffic  plans  to  predict 
problem  areas  and  results  of  corrective 
plans . 

OTFP  will  provide  specific  tools  for: 
traffic  demand  analysis,  optimized 
route  and  flow  planning;  user-preferred 
flight  profile  planning,  optimized 
re-routing;  continuous,  fast-time 
traffic  simulation;  knowledge-based 
flow  strategies,  and  planning  traffic 


operations  with  airlines  operators.   In 
FY  1994  OTFP  will  deliver  these 
capabilities  for  flow  planning  between 
major  US  airports,  and  begin 
development  to  e <tend  these  tools  to 
all  airports  in  the  NAS  by  1998. 

Air  Traffic  Models  and  Evaluations 
Tools   will  enable  evolutionary 
impirovements  in  analytical,  simulation 
and  optimization  models  for  airspace 
and  airport  capital  investment  and 
traffic  procedures  evaluation.   The 
FY  1994  request  will  develop 
improvements  for  the  FAA's  Airport  and 
Airspace  Simulation  Model,  National 
Airspace  System  Performance  Analysis 
Capability,  and  Sector  Design  Analysis 
Tool.   This  request  will  also  convert 
these  models  to  standard  hardware  and 
software  designs  to  permit 
cost-effective  data-sharing  and  model 
integration. 

The  main  FY  1994  objective  is  to  create 
user  friendly,  efficient  and 
interactive  models  to  assist  air 
traffic  control  planners  in  evaluating 
new  airspace  configurations  and  impacts 
on  delay,  traffic  flow,  fuel  burn  and 
controller  workload.  This  technology 
will  be  placed  into  use  at  regional 
offices  and  ARTCCs  to  develop  major 
airspace,  airport  and  procedural 
improvements . 

Benefits: 

NAS  develapInefJj^ppJ^^^Kf ftVestmeiSi 
icisks  will  be  reduced.  Faster,  more 
cost  effective  infusion  of  NAS  concepts 
and  advanced  technologies  into  the 
R,E&D  program  will  be  achieved.  Overall 
system  capacity  will  be  increased  over 
the  present  fixed  and  preferred  route 
systems.  Near-fcerm  imptovements  In  fii^: 
CbriServation,  NAS  throughput  and  route 
flexibility,  reduced  travel  times  And 
delays  will  result.   Systematic  daily 
planning  with  users  will  provide 
improved  capacity  nationwide. 
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RKSEARCH,  KMOIMXKRIMO  AHD  DXVZLOPMZNT 

(AIRPORT  AMD  AIRWAY  TRUST  FDND) 

FISCAL  YXAR  1994 


Budgat    ZtMB  Roi    2i  Il,XKD  Plaxk  Btoi    03S-110 

02S-120 
Ero0ram  Tit;l*i   Fatur*  Ainray  F«oilitl«s  IUiat:«aaae«  T*oimology  02<-13D 


Aaott&Ct 


$500, (fOO 


Basis  for  Raqusst : 

With  the  emergence  of  new  aviation 
technology  and  its  subsequent 
implementation  into  the  aviation 
industry,  a  new  approach  to  systems 
maintenance  will  also  be  required  to 
ensure  the  future  integrity  of  the 
National  Airspace  System  (NAS) . 

This  program  will  evaluate  future  NAS 
technologies  and  their  impact  on  the 
Airway  Facilities  function  and:   (1) 
develop  prototypes  of  expert  systems 
and  diagnostic/resolution  tools;  (2) 
explore  new  concepts  in  maintenance 
methodology;  and  (3)  improve 
organizational  effectiveness. 

Progran  Raquast : 

Diagnostic  Tools  and  Future  Technology 
will  explore  the  application  of 
advanced  technology  to  the  total  Airway 
Facilities  (AF)  environment.   In  FY 

1994,  requirements  definition  and  a 
plan  for  development  of  a  Future  NAS/AF 
System  Testbed  will  be  initiated. 

Using  the  requirements  defined  in  the 
FY  1994  study  effort,  testbed 
development  is  expected  to  begin  in  FY 

1995.  Operational  scenarios  will  be 
constructed  for  use  with  the  testbed  to 
evaluate  alternative  applications  of 
the  future  AF  mission,  including 
monitoring  and  managing  of  both  ground- 
based  and  satellite-based  NAS 
facilities . 

Coincident  with  testbed  development, 
other  advanced  technology  initiatives 
will  get  underway.   They  include 
development  of  alternative  system 
management  architectures  and  advanced 
technology  tools  to  maintain  the  NAS. 
These  comprise  Expert  Diagnostics, 
Predictive/Resolution  Tools  (EDPRT's), 
an  Intelligent  Tutoring  System  (ITS), 
and  Operational  Control  Center  (OCC) 
computer  models.   It  is  envisioned  that 
these  tools  will  be  integrated  into  the 
testbed  to  enhance  the  future  AF 
operational  environment. 

Bsnaf Its: 

This  program  provides  a  long-term 
systematic  approach  to  ensuring  the 
efficient  future  integration  of  Airway 
Facilities  with  new  technology 
implemented  within  the  NAS.   The 


development  of  a  testbed  for 
prototyping  future  operational  centers 
will  lower  ma intenamce  cost,  reduce 
mean  down  tune  of,  future  systems,  and 
XmpjTove  pfoduct-ivit-y. 
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RKSEARCH,  BIOZNEKRZMO  AHD  DKVXLOPMBIT 

(AIRPORT  AHD  AIRWAY  TROST  TUSD) 

FISCAL  YEAR  1994 


BUdgat  It:^  Koi  3& 

Program  Tic la ■    ComaunloafcloiM 

AmcnmCt    $14,745,(>00 


Baala  for  Raquaat : 

The  Aeronautical  Data  Link,  Satellite 
Communications  and  NAS 
Telecommunications  programs  will 
provide  pilots  and  controllers  with 
improved  digital  air-ground 
communication  services  using  satellite, 
VKF  and  Mode  S  data  link. 

Program  Raquaat : 

Aeronautical  Data  Link  Program 
Data  Link  standards  development 
continues  with  International  Civil 
Aviation  Organization  (ICAO)  and  U.S. 
standards  organizations  in  FY  1994. 
Validation  testing  will  be  completed  in 
FY  1995,  with  industry  participation, 
to  prove  the  benefits  of  the 
Aeronautical  Telecommunications  Network 
(ATN)  standard.   This  will  permit 
manufacturing  of  certifiable  ATN 
equipment  (ground  &  airborne)  for 
domestic  and  international  use.   The 
final  report  for  network  management 
concept  on  the  efficient  use  of  the  ATN 
system  will  be  completed  in  FY  1996. 

Development  and  end-to-end  validation 
of  an  initial  set  of  Oceanic,  En  Route 
and  Terminal  Air  Traffic  Control  (ATC) 
data  link  services  will  continue  in 
FY  1994  in  conformance  with  national 
standards  developed  for  data  link 
applications.   R&D  of  enhanced  ATC  and 
flight  information  services  will 
prepare  for  evolving  automation 
capabilities  requiring  data  link 
services  for  optimum  functional 
performance. 

Enhancements  to  the  Digital  Automatic 
Terminal  Information  Service  (ATIS)  and 
Pre-Departure  Clearance  (PDC)  data  link 
services  will  be  developed  to  improve 
controller  and  pilot  operations  at  all 
PDC  and  Digital  ATIS  airports.   Digital 
ATIS  enhancements  will  include 
synthesized  voice  output  to  relieve 
controller  workload.   In  FY  1994: 
Research  and  demonstration  of  the  data 
link  windshear  advisory  service  will 
continue  in  preparation  for 
implementation  in  FY  1996;  and 
additional  weather/flight  information 
services,  including  real-time  graphical 
weather  services  for  pilots,  will  be 
developed. 

In  FY  1994,  research  and  development 


Il,XKD  Plaa  8oi  031-110 
031-120 
031-130 


continues  in  surface/air  surveillance 
applications.   This  research  uses 
Automatic  Dependent  Surveillance 
techniques  based  on  Global  Positioning 
System  aircraft  position  information 
and  employs  the  Mode  S  Squitter 
function  for  delivery  of  this  data  for 
airport  surface  and  terminal 
surveillance. 

Satellite  Communications 
The  initial  development  of  ICAO 
Standards  and  Recommended  Practices  and 
the  U.S.  Minimum  Operational 
Performance  Standards  and  end-to-end 
system  performance  requirements  for  the 
Aeronautical  Mobile  Satellite  Service 
will  be  completed  in  FY  1994.   Testing 
to  verify  these  standards  and  oceanic 
air  traffic  service  performance  will 
continue  through  1994  with  completion 
scheduled  for  FY  1998.   The  aviation 
air-ground  satellite  communications 
must  operate  with  other  air-ground 
communications  through  the  ATN. 
Verification  testing  of  the  ATN 
airborne  router  is  scheduled  for 
completion  in  FY  1996. 

NAS  Telecommunications 
Because  of  spectrum  congestion  and 
other  problems,  the  VHF  air/ground 
radio  system  is  in  need  of  improvement 
worldwide.   In  1994,  ICAO  will  consider 
proposals  for  approaches  to  VHF 
improvement.   Work  to  prepare  the  U.S. 
position  for  the  ICAO  conference  and  to 
formulate  plans  for  implementation  in 
the  U.S.  will  lead  to  definition  of  an 
operational  concept  for  the  system  in 
1993.   In  1994,  the  technical  concept 
will  be  completed  to  support  the  U.S. 
position.   ICAO  approval  of  design 
specifications  is  expected  in  1997. 
Deployment  is  expected  in  the 
year  2000. 

Banaflta: 

Data  link  ^s§^^i^¥iMs-'WtT''^i%&ms^^^T^^& 
congestion,  promote  safety,  capacity 
and  efficiency  benefits  when  integrated 
with  the  Advanced  Automation  System  aad 
Automated  En  Roate  ATC  enhancements. 
Increased  communication  and  airspace 
capacity  from  data  link  improvements 
will  result  in  an  estimated  economic 
benefit  in  fuel  savings  of  $100  milli<m 
per  yeais;,. 
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RESEARCH.  ENGINEERING  AND  DEVELOPMENT 

(AIRPORT  AND  AIRWAY  TROST  FOND) 

FISCAL  YEAR  1994 


Budget    Item  Noi    3b 

m 

R,E&D   Plan   Noj     032-110 
032-120 

Proflram  Title i    Navigation 

. 

Amounts    $17,930,000           [Baee: 

$16,330,000 

Invaetwent:         Sl.SOO.OQOj    ,:;;* 

1 

Baals  for  Request: 

This  program  develops  satellite-based 
radionavigation  systems,  such  as  the 
Global  Positioning  System  (GPS),  to 
support  worldwide  civil  aviation 
improvements.   It  also  provides  long- 
term  navigation  planning  and  support 
for  the  preparation  of  the  Federal 
Radionavigation  Plan  (FRP)  and  analyzes 
emerging  navigation  technologies  and 
concepts  to  satisfy  future  aviation 
requirements.   The  program  will 
increase  system  capacity  while 
promoting  global  technological 
leadership  in  satellite-based 
navigation. 

Program  Request: 

Satellite  Navigation 

In  FY  1994,  the  FAA  will  authorize  the 
use  of  GPS  as  a  supplemental  aviation 
navigation  system  for  oceanic,  domestic 
en  route,  terminal,  and  nonprecision 
approaches  to  improve  navigation 
accuracy  and  routing  flexibility.   The 
following  actions  will  be  undertaken  in 
FY  1994  to  ensure  maximum  safe  use  of 
these  signals  by  civil  aviation: 

GPS  Minimal  Operational  Performance 
Standards  (MOPS)  will  be  completed. 
These  MOPS  will  meet  requirements  for 
Required  Navigation  Performance  (RNP) 
Co  at  least  near  Category  I  approach 
minimums . 

Tests  will  be  conducted  to  prove  that 
GPS--augmented  with  Local  Area 
Differential  GPS  (LADGPS) - -can  meet 
Category  I  approach  minimum  guidance 
requirements.   One  loADGPS  will  be 
required  at  each  airport  to  provide 
service  to  all  runways.   This  effort 
will  allow  private  Category  I  approach 
minimums  using  LADGPS  by  FY  1995. 

GPS  Integrity  Broadcast  (GIB) 
capability  will  be  assessed,  including 
the  ground  base  monitors  positioned 
across  North  America,  the  failure 
detection  method,  and  the  satellite 
broadcast  alerting  capability.   Wide 
Area  Differential  GPS  (WADGPS)  will 
continue  to  be  developed.   WADGPS  will 
provide  accuracy  improvements  to  the 
GPS  signal.   Transmission  of  a  GPS-like 
signal  through  geostationary 
communications  satellites  to  aircraft 
will  be  demonstrated.   This  signal  will 


also  contain  the  GIB  and  WADGPS 
information  and  will  improve  the 
availability  of  GPS  to  civil  aviation 
users.   This  activity,  along  with  GIB 
and  WADGPS  efforts,  will  lead  to  an 
augmented  GPS  that  will  meet  all  RNP 
requirements  excepL  precision  approach 
and  landing. 

Aggressive  research  and  development 
will  be  conducted  with  industry  and 
acaderaia  to  determine  the  feasibility 
of  using  GPS  based  systems  to  satisfy 
Category  II/III  precision  approach 
requirements  by  FY  1995. 

Navigation  System  Development 
The  FY  1994  request  supports  completion 
of  work  on  the  1994  Federal 
Radionavigation  Plan,  ICAO  Required 
Navigation  Performance  capabilities  for 
approving  aircraft  to  fly  in  RNP 
airspace,  and  landing  system 
architecture  study  with  associated 
tradeoffs  between  Instrument  Landing 
System  (ILS),  Microwave  Landing  System 
(MLS) ,  and  Differential  Global 
Positioning  System  (DGPS)  and 
implemented  strategy  assessment. 

Benefits : 

This  program  addresses  the  national 
priorities  of  technical  leadership, 
safety,  environmental  protection,  and 
economic  health.   Operational  cost 
savings  from  the  GPS  satellite 
navigation  program  have  been  estimated 
Co  be  in  the  hundreds  of  millions  o£ 
dollars  as  a  result  of  increased 
capacity  and  reduced  fuel  use  through 
reduced  route  separation  standards, 
instrument  approaches  to  all  runways, 
and  optimum  routing. 

The  FRP  outlines  the  US  Government's 
management  practices  for  Federally 
provided  navigation  systems  used  by 
both  military  and  civil  sectors.   The 
plan  guides  implementation  of  air, 
marine,  land,  and  space  navigation 
systems  to  ensure  efficient  use  of 
resources  between  agencies,  and 
protects  the  national  interest. 
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RESBAKCa,  ENOINKERXNO  ADD  DKVXLOPMENT 

(AIRPORT  AND  AIRWAY  TRUST  FOND) 

FISCAL  YKAR  1994 


Budget  It«a  Koi  3o 

Program  Titl*i  Surv«illano« 

Amountt   $3,000,000 


a,K&D  Plan  Koi  033-110 


Baaia  for  Raquaat : 

Define,  develop  and  implement  the  next 
generation  Terminal  Area  Surveillance 
System  (TASS)  for  aircraft  surveillance 
and  detection  of  hazardous  and  non- 
hazardous  weather.   The  primary  and 
secondary  surveillance  radars  (ASR-9) 
and  weather  sensors  (e.g.,  LLWAS,  TDWR) 
now  being  deployed  will  need  to  be 
replaced  for  obsolescence  and  to  meet 
future  demands  for  advanced 
capabilities  in  aircraft  and  weather 
detection.   Emerging  technology  will 
allow  the  FAA  to  meet  these  demands  and 
improve  on  operation  performance 
limitations  imposed  by  today's 
technology . 

Program  Raquaat : 

The  system  requirements  study  for 
assessing  the  benefits  in  safety  and 
capacity  to  be  gained  by  emerging 
technology  vjill  be  completed  in 
FY  1993.   Results  of  these  studies  will 
lead  to  competitive  contracts  for 
concept  designs  during  FV  1994  with 
expected  completion  in  FY  1995. 

Multiple  contracts  are  planned  to  be 
awarded  in  FY  1996  for  prototype 
development  and  testing  followed  by 
selection  of  a  single  contractor  for 
full  scale  development  and  production 
of  the  next  generation  terminal  area 
system . 

Banafita: 

Safety  enhancements  in  the  terminal 
area  thorough  new  hazardous  weather 
products  and  flexible  surveillance 
coverage  are  possible  with  TASS. 
System  delays  and  separation  criteria 
will  be  reduced  through  improved 
surveillance  and  weather  detection.   A 
recently  completed  cost-benefit 
analysis  indicates  that  the  TASS 
program  has  a  benefit-cost  ratio  likely 
to  fall  between  2  and  4.   Moreover, 
U.S.  leadership  in  development  of  an 
integrated  system  of  terminal  sensors 
will  provide  significant  economic 
benefits  to  industry  because  of  strong 
domestic  and  international  interest  in 
integrated  aircraft  and  weather 
surveillance  systems. 

Specifically,  substantial  benefits  will 
be  derived  by  support  for  current  U.S. 
international  technical  leadership  in 


civil-use  phased-array  radar  and 
microwave  microelectronics  module 
technologies.   Commercial  applications 
of  these  advanced  ATC  systems  will 
benefit  from  R4D  efforts  to 
significantly  reduce  manufacturing 
costs  for  civil  applications.   Tfife 
coamercial  market  for  these 
fcechno-logies  is  estiaated,  to  be  well 
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RXSEXRCB,  KHOIHXZRIHa  AMD  OXVKLOPKBIT 

(AIRPORT  AMD  AIRWAY  TRUST  FUND) 

FISCAL  YXAR  1994 


Bud0«t  It:«a  No  I  4« 

Program  Ti«l«i  W*ath*r  Progra 

Aanuntt   $1,908, ODD 


R,KKD  Plan  No I 


041-110 
041-120 
042-110 


Baala  for  Roquoat: 

Develop  look-ahead  sensors  for 
detection  of  hazardous  windshears 
occurring  during  the  approach  phase  of 
flight.   Windshear  has  been  the  primary 
cause  of  14  accidents  in  a  10-year 
period  resulting  in  over  400 
fatalities . 

Program  Raquaat: 

Integrated  Airborne  Windshear  Research 
In  FY  1994,  flight  tests  of  the 
combined  sensors  (radar,  LIDAR, 
infrared)  will  investigate  other  clear 
air  phenomena  hazardous  to  civil  air 
transport  aircraft,  such  as  mountain 
rotors.   Airborne  sensor  output  will  be 
integrated  with  that  of  ground-based 
systems  and  utilized  by  the  flight  crew 
and  air  traffic  controllers  to  avoid 
hazardous  weather  conditions. 

Banaf ita : 

This  program  addresses  the  national 
priority  of  safety.   Advanced  sensor 
development  allows  for  identification 
of  hazardous  weather  conditions  such  as 
windshear,  clear  air  turbulence  and 
mountain  rotors.   These  weather 
conditions  are  responsible  for  numerous 
injuries.   This  progroa  increases  ttt§ 
safety  of  operations  in  the  Batioaal 
Airspace  System  by  allowing  for  tb^ 
identification  and  avoidance  of  these 
hazardous  weather  conditions* 
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RESEARCH,  EHCINEERINO  AKD  DEVELOPKENT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

FISCAL  YEAR  1994 


Budget   Itta  Hoi    Sa 

Program  Tit:l«<    Airport  Technology 

R,E6D  Plan  VOt    051-110 
051-120 
051-130 

AjBOuntt       57,509,000            |aaser           S7,08i,00O 

liiv«fitaant:        f  428,000        j 

Baals  for  Raquaat: 

Develop  guidelines,  standards,  and 
facilities  for  the  safe  and  efficient 
operation  of  the  Nation's  airports. 
This  program  relates  to  airport 
planning  and  design  technology,  airport 
pavement  technology,  and  airport  safety 
technology . 

Program  Request : 

Airport  Planning  and  Design  Technology 
Airside  Technology  -  In  FY  1994, 
studies  will  continue  on  airport 
planning  and  designing  to  accommodate 
new,  unique  aircraft  configurations, 
such  as  larger  wingspans  and  the  high 
speed  civil  transport  (HSCT) . 

Landside  Technology  -  In  FY  1994, 
studies  will  continue  on  terminal 
design  requirements  and  standards  for 
ground  access  to  airports  and 
development  of  planning  and  performance 
tools  for  efficient  authorization  and 
cost  decisions  on  distribution  of  AIP 
funds. 


Runway  Surface  Technology  -  In  FY  1994, 
the  standards  for  installation  of  a 
plastic  foam  arrestor  system  will  be 
completed.   Work  on  ice  and  snow 
control  will  continue. 

Wildlife  -  In  FY  1994,  the  regional 
study  at  Atlantic  City  International 
Airport  will  be  completed.   A  second 
regional  study  and  studies  on 
harassment  techniques  will  continue. 
Work  on  standards  for  landfill 
locations  will  be  completed. 

Benefits: 

The  new  and  improved  standards,;: 
criteria  and  guidelines  for  the 
planning,  design,  cons trtict ion, 
operation  and  maint-enance  of  airports, 
heliports  and  vertiports  will  provide 
the  means  to  ensure  efficient 
application  of;  federal  aid  for  airport 
development  and  continued  and  enhanced 
airport  operation  from  a  capacity  ^js| 
safety  standpoint . 


Airport  Pavement  Technology 
In  FY  1994,  criteria  and  methods  for 
design,  evaluation,  performance  and 
serviceability  of  pavements  at  airports 
in  the  cold  regions  will  be  completed. 
Comprehensive  evaluation  of  the 
previously  instrumented  runway  and 
taxiway  system  at  the  new  Denver 
airport  will  be  initiated.   Work  will 
continue  on  National  Pavement  Test 
Facility  to  make  it  operational  by 
FY  1996. 

Airport  Safety  Technology 
Visual  Guidance  -  In  FY  1994,  standards 
for  improved  airport  pavement  markings 
will  be  completed.   Also,  work  on 
standards  for  advanced  technology 
lighting  sources  and  an  automated 
taxiway  guidance  system  will  continue. 
Airport  lighting  and  markings  field 
demonstrations  will  continue. 

Rescue  and  Firefighting  (RFF)  -  In 
FY  1994,  specifications  for  a 
penetrating  nozzle  boom  will  be 
developed.   Standards  for  new  fire 
extinguishing  agents  to  replace  Halon 
1211  will  be  developed.   In  addition, 
work  will  be  initiated  to  provide  fire 
trucks  with  information  for  efficient 
rescue  operations  following  a  crash. 
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RSSZASCH,  XMaiMXERmo  KSD    DKVKLOPMKVT 

(AIRPORT  AMD  AIRWAY  TROST  FUND) 

FISCAL  YKAR  1994 


Budgat  ItoB  Koi  6a 

Froaram  Tlt:l*i  Aircraft  Syatama  rix*  Safaty 

Amount <   $5, £97,000 


R,KD  Plan  BO  I  OCl-llO 


Baala  {or  Raquaat: 

Minimize  fire-related  injuries  and 
increase  survival  rates  for  aircraft 
occupants  during  in-flight  and 
postcrash  fires.   Improve  ability  to 
detect  and  suppress  aircraft  fires. 
Develop  design  methods  to  contain 
fires.   Establish  fire  tests  and 
criteria  for  fire  resistance  materials. 

Program  Raquaat : 

Materials  Fire  Safety 

Testing  of  new  concepts  and  materials 
for  hardening  the  fuselage  against 
penetration  by  an  external  fuel  fire 
will  be  completed  in  FY  1994. 

Long-range  research  to  develop  advanced 
resin  systems  employed  in  interior 
composite  constructions  will  be 
extended  in  FY  1994  to  include  use  of 
ceramic  fibers  as  a  replacement  for 
fiberglass  and  Kevlar. 

Fire  Management 

Optimization  tests  of  a  prototype  cabin 
water  spray  fire  suppression  system 
were  completed  in  FY  1993  to  reduce  the 
weight  penalty  associated  with  the 
water  supply.   In  FY  1994, 
airworthiness  requirements  and  fire 
suppression  effectiveness  criteria  will 
be  developed. 

Cargo  compartment  tests  of  alternate 
agents  to  Halon  1301,  which  is  being 
phased  out  of  production  because  of  its 
contribution  to  stratospheric  ozone 
depletion,  will  be  conducted  in 
FY  1994.   Also,  an  engine  nacelle 
simulator  for  replacement  agent/system 
evaluation  tests  will  be  designed  and 
constructed. 

In  FY  1994,  fire  protection  tests  for 
Class  E  cargo  compartments  (freighters) 
will  be  completed  in  order  to  establish 
the  effectiveness  of  depressurization 
for  fire  control . 

Systems 

In  FY  1994,  a  series  of  smoke  control 
valve  configurations  will  be  tested  to 
determine  its  effectiveness  in  venting 
smoke  from  an  airplane  during  various 
in-flight  fire  scenarios. 

In  FY  1993  a  prototype  Aircraft  Command 
in  Emergency  Situation  (ACES)  system. 


designed  to  provide  more  timely  and 
useful  decision-making  information  to 
the  crew  during  in-flight  fire 
emergencies,  was  completed. 
Demonstration  tests  of  the 
effectiveness  of  the  prototype  ACES 
system  in  a  ground-based  aircraft  will 
be  conducted  in  FY  1994. 

In  FY  1994,  support  will  continue  to  be 
given  to  the  National  Transportation 
Safety  Board  in  the  investigation  of 
aircraft  accidents  involving  fire  and 
to  agency  certification  efforts  by 
sponsoring  and  conducting  the 
activities  of  the  International  Working 
Group  on  Aircraft  Material  Fire  Tests. 

Banafita: 

Systeiss  and  projects  such  as  fire 
hardening,  fire  resistant  materials, 
and  onboard  cabin  water  spray  are 
designed  to  incr^&s^   j>ASS6ncfer 
evacuation  time.   Similarly,  projects 
such  as  ACES,  smoke  venting,  and  oxygen 
systems  will  result  in  improving 
passenger  safety  against  in-flighte 
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RXSKARCa,  IMOIMZKRIIIO  XHD  DKVXLOPMXHT 

(AIRPORT  AND  AIRWAY  TRUST  rUND) 

FISCAL  YZAR  1994 


Budget  It«B  Hoi    6b                                                                                 R^KD  Plaa  tkn 

0«2-li0 

Program  TitX«i   Aircraft  Cr«Bliwortliin»»«/fftructural  Alr»»orthin««« 

Amountt      $4,112,000 

Baala  for  Raquaat : 

To  provide  increased  safety  for  both 
passengers  and  crew  by  maximizing 
structural  integrity  during  flight  and 
in  the  event  of  a  crash. 

Program  Raquaat: 

Crashworthiness 

In  FY  1994,  impact  testing  of  commuter 
airplanes  will  be  completed  and  data 
analyzed.  In  a  joint  FAA/NASA  effort, 
testing  of  advanced  composite  airplane 
structures  will  continue.  The  testing 
program  will  include  full-scale  drop 
tests . 

In  FY  1994,  structural  response  and 
flotation  characteristics  of  commuter 
aircraft  and  rotorcraft  will  continue 
to  be  investigated  through  full-scale 
and  water  impact  testing.   Resulting 
data  will  be  used  to  develop  flotation 
criteria  and  occupant  survival 
requirements . 

Research  will  continue  in  FY  1994  on 
cabin  safety  issues  such  as  overhead 
bins  and  advanced  seat /restraint 
systems  for  both  fixed  and  rotary  wing 
aircraft.   Investigations  will  continue 
on  the  effects  of  a  crash  impact  on 
auxiliary  tanks,  fuel  lines,  and 
fittings. 

In  FY  1994,  model-driven  analysis  of 
test  data  and  refinement  of  computer 
codes  will  continue.   The  validity  of 
the  seat  occupant  model-transport 
aircraft  code  for  modelling  advanced 
energy-absorbing  seats  will  be 
determined.   Efforts  to  extend  a 
structural  modelling  code  to  predict 
the  energy  absorption  and  response  of  a 
composite  aircraft  structure  for  a 
generalized  impact  will  continue. 

Airworthiness  (Advanced  Materials) 
In  FY  1994,  a  joint  FAA/Army  effort  to 
investigate  a  variety  of  advanced 
composite  materials  test  methods  will 
continue.   An  FAA/NASA  effort  to 
monitor  research  on  the  advanced  high- 
speed aircraft  and  identify  material 
applications  to  current  and  future 
civil  aircraft  design  and  fabrication 
methods  will  be  initiated.   Other 
efforts  will  include  update  of  the  FAA 
handbook  on  manufacture  and  repair  of 
fiber-reinforced  advanced  composites. 


In  FY  1994,  a  joint  FAA/NASA  effort  on 
fatigue  scatter  in  advanced  materials 
structural  designs  will  continue.   An 
effort  to  evaluate  the  effects  of 
bonded  composite  material  repairs  on 
damage  tolerant  structures  will  be 
conducted. 

A  joint  FAA/Navy  study  of  delamination 
effects  on  damage  tolerance  of  advanced 
composite  aircraft  structures  will 
continue  in  FY  1994.   An  investigation 
of  environmental  effects  (moisture, 
hail,  etc.)  on  damage  tolerance,  as 
well  as  their  impact  on  the  operational 
life  of  the  structure  will  also 
continue. 

Current  studies  on  nondestructive 
inspection  of  advanced  materials  will 
be  expanded  to  include  the 
metal/composite  interface.   A  joint 
FAA/Navy  investigation  on  effects  of 
foreign  object  damage  (low  impact)  to 
pressurized  laminate  structures  will  be 
completed. 

Landing  Gear  Systems 

In  FY  1994,  bias-  and  radial-ply  tire 
comparison  tests  will  continue.   A  tire 
temperature-rise  model  will  be 
validated.   Studies  will  begin  on 
safety  issues  related  to  anti-skid 
brake  certification  tests. 

Banaflta: 

The  benefits  to  be  derived  from  the 
aircraft  crashworthiness/ structural 
airworthiness  (advanced  materials) 
research  lie  in  the  reduction  of  the 
probability  of  occupant 
injuries/fatalities  by  minimizing  t;he 
risk  of  an  accident  and  improving 
survivability  in  «t»  accideatv: 
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RSSEARCH,  XNOINXKRINO  AMD  DKVXLOPKDIT 

(AIRPORT  AND  AIRWAY  TROST  FUND) 

FISCAL  YXAR  1994 


Buda*t   Xt«m  Hoi    Se 

Il,XKD     Pl«&    HOI       OO-llO      ;: 

Pxograa  Tlt:l*i   Propalslon  and  rual  Symtma* 

ABOontt      $2,784,000 

Basis  for  RaquasC : 

Establish  airworthiness 
related  technical  mater 
the  safety,  reliability 
of  powerplants  and  fuel 
commercial,  commuter,  a 
aviation  aircraft.  Rev 
specifications  and  aval 
aviation  fuels  and  perf 
necessary  to  maintain  a 
propulsion  and  fuel  sys 


criteria  and 
ial  to  ensure 
,  and  durability 

systems  on 
nd  general 
iew  changes  in 
lability  of 
orm  research 
nd  enhance 
tem  safety. 


We  plan  to  develop:   criteria, 
standards,  and  specifications  to 
support  improvements  in  certification 
requirements;  prototype  hardware  and 
advanced  materials  and  processes; 
inspection  and  maintenance  techniques; 
engine  ingestion  criteria;  and  light 
weight  materials  for  containing  engine 
rotor  failures. 

We  will  also  investigate:   in-service 
propulsion  system  failures;  the  impact 
of  advanced  diagnostic  systems  on 
propulsion  safety;  techniques  for 
preventing  uncontained  turbine  engine 
failures;  techniques  for  the 
inspection,  repair,  and  maintenance  of 
engines;  the  impact  of  changing 
aviation  fuels  and  elevated  fuel 
temperatures  on  aviation  safety  and 
certification  requirements;  and 
techniques  for  reducing  the  post-crash 
fuel  fire  hazards. 

Proyran  Raquast : 

Engine  Structural  Safety 
In  FY  1994,  the  work  on  the  development 
of  light-weight  containment  materials 
will  continue  and  the  analysis  of 
current  instances  of  non-containment 
turbine  engine  rotor  failures  will 
continue.   The  development  of 
techniques  and  prototype  hardware  for 
predicting  incipient  non-containment 
failures  and  the  development  of  a  rotor 
failure  fragmentation 

pattern/analytical  model  will  continue 
in  FY  1994. 

Engine  Performance  Safety 
Experimental  efforts  to  validate  an 
engine  water  and  hail  ingestion, 
analytical  model  will  continue  in 
FY  1994.   The  development  and 
evaluation  of  advanced  fire,  overheat, 
and  flammable  mixture  sensors  for 
powerplant  installations  will  continue 


in  FY  1994.   The  effects  of  elevated 
fuel  temperatures  and  materials, 
associated  with  the  commercial  high- 
speed transport  aircraft  and  changing 
fuel  specifications  on  aviation  safety 
and  certification  requirements,  will 
continue  in  FY  1994. 

Fuel  Safety 

Evaluation  of  promising  approaches  to 
improve  post-crash  fuel  safety, 
including  developing  the  technologies 
and  prototype  hardware  which  will 
prevent  the  ignition  and  the  spraying 
or  free  flowing  of  significant 
quantities  of  fuel  after  a  crash,  will 
be  further  expanded  in  FY  1994  to 
determine  the  compatibility  of  modified 
fuels  with  aircraft  fuel  systems.   The 
unleaded  aviation  gasoline  test  program 
will  continue  through  FY  1994. 

Banaflts: 

Solutions  to  improve  propulsion  and 
fuel  system  safety  and  reliability  will 
provide  a  framework  for  future 
technology  stottdarcts  in  support  of 
engine  and  aircraft  certification. 
Improved  guidance  material,  prototype 
hardware  designs  and  advanced  materials 
will  be  made  available  to  deal  with  in- 
service  problems. 

Propulsion  and  fuel  systems  research 
and  development  will  reduce  the  nunteer 
of  accidents/ incidents,  contribute 
significantly  to  iinproving  flight 
safety,  and  provide  the  travelling 
public  with  the  highest  degree  of 
safety  within  the  current  state-of-the- 
art. 
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(AIRPORT  AND  AIRWAY  TRUST  FUND) 

FISCAL  TSAR  1994 
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$3,226 
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Baala  for  Raquaat : 

To  improve  flight  safety  through:   (1) 
better  measures  for  dealing  with  icing, 
lightning,  and  high-intensity  radiated 
fields  (HIRF) ;  (2)  advances  in  the  next 
generation  aircraft  in  such  areas  as 
digital  flight  control  systems;  and 
(3)  enhancements  to  flying  qualities, 
operations,  and  pilot  workload. 

The  aircraft  flight  safety  and 
atmospheric  hazards  research  addresses 
new  technologies,  aircraft  design,  and 
operational  issues  that  will  provide 
technical  data,  procedures,  and 
guidelines  for  inputs  to  advisories, 
rulemaking,  and  standards. 

Program  Raquaat: 

Aircraft  Icing 

In  FY  1994,  development  of  a  prototype 
device  for  determining  the  hold-over- 
time of  anti-icing  fluids  will  be 
initiated.   Continuing  efforts  will 
include:   (1)  development  of 
recommended  design  criteria  for 
validation  of  analytical  technologies, 
computer  codes,  and  simulation 
methodologies;  (2)  pilot  advisory 
materials  on  advanced  deicing  fluids; 
and  (3)  validation  of  the  time-of- 
ef fectiveness  of  anti-icing  fluids  for 
various  freezing  precipitation 
conditions . 


Flying  Qualities  and  Operations 
In  FY  1994,  emphasis  will  be  placed  on: 
updated  flight-test  data  and  analysis 
of  Fly-By-Wire,  computer-based 
automated  flight  control  systems  and 
equipment  that  improve  certification 
and  safety  assessment  techniques;  and 
type-certification  and  operational 
certification  issues  for 
unfailed/failed-mode  flight  operations. 

Banafiita : 

This  program  will  ptovtde  Safi6f 
aircraft  {Speration  during  fili^ht  by 
concentration  on  areas  such  as  aircraft 
icing,  electromagnetic  environment, 
digital  flight  control  system 
technology  assessment,  flying 
qualities,  operations,  and  pilot 
workload. 


Electromagnetic  Environment 
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Digital  Systems  Validation 
In  FY  1994,  the  FAA  digital  systems 
validation  program  and  NASA  flight 
critical  systems  assessment  for  highly 
reliable  fly- by- light /power-by- wire 
(FBL/PBW)  technology  will  continue  with 
development  and  test  of  FBL/PBW 
systems,  equipments,  and  devices. 
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RZSEARCB,  KNOINXKRnia  AHD  DKVXLOPMZHT 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

FISCAL  YSAR  1994 


Budget  Ztr«A  Hoi  fi« 

Program  Tit;l«i  Agiivg  Aircraft: 

AaouBtt  $22,655,000 


R^KD  Pl.«a  HOi  DC5-110 


Basla  for  Raquaat : 

Better  understanding  of  the  effects  of 
aging  on  aircraft  structures  and 
systems  and  to  translate  that 
information  into  more  stringent  and 
effective  design,  inspection,  and 
maintenance  requirements.   Develop 
technologies  to  predict,  detect,  and 
prevent  failures  on  in-service  aircraft 
due  to  aging  related  structural 
degradation  and  automated  systems  for 
aviation  inspectors  to  enforce 
standards  for  aircraft  inspection  and 
maintenance. 

Program  Raquaat : 

Structural  Design 

Activities  include  the  development  of 
analytical  methods  and  verification 
tests  to  analyze  design  features  that 
are  fatigue  sensitive.   Structural 
design  tasks  that  are  to  be  completed 
in  FY  1994  will  include  the  development 
of  an  analytical  model  to  predict  onset 
of  wide-spread  fatigue  damage 
(multiple-site  damage) .   This  effort 
will  be  in  conjunction  with  the 
compilation  of  an  airframe  structural 
design  handbook  detailing  damage 
tolerant  design  features  to  prevent  or 
postpone  multiple-site  damage. 


Collection  of 
transport  and 
continued  duri 
transport  airp 
commuter  types 
flight  load  da 
a  flight  usage 
used  by  manufa 
calculations  o 
and  inspection 


flight  loads  data  of 
commuter  aircraft  will  be 
ng  FY  1994.   Twelve 
lane  models  and  three 

were  instrumented  with 
ta  recorders  to  establish 

data  base  that  can  be 
cturers  to  refine 
f  fatigue  crack  growth 

intervals. 


Assessments  of  the  effects  of  aging  on 
commuter  airframe  structures  will  be 
initiated,  so  that  a  methodology  for 
establishing  a  basis  for  supplemental 
inspection  of  commuter  airplane 
structures  can  be  developed. 

Additional  tasks  will  include 
development  of  damage  tolerance 
analysis  capability  appropriate  to 
engine  parts;  test  protocols  for  repair 
of  metallic  airframes  using  composite 
patches;  and  investigation  of  active 
and  passive  schemes  to  instrument 
aircraft  structures  to  provide 
diagnostic  information. 


Maintenance/ Inspection 
Research  will  focus  on  development  of 
large  area  scanning  systems  and  other 
advanced  nondestructive  inspection 
(NDI)  methods  to  detect  fatigue  cracks, 
disbonds  and  weak  bonds,  and  corrosion 
in  airplane  structures.   The  first 
system  will  be  demonstrated  and 
validated  in  FY  1994  and  will  result  in 
higher  reliability  of  inspection  and 
reduction  in  inspection  time. 
Concurrently,  robotic  devices  will  be 
developed  to  automate  NDI  and  analysis 
procedures  and  for  archiving  such  data, 
thus  minimizing  human  errors. 

Additional  NDI  related  tasks  will 
include  numerous  NDI  demonstrations  and 
validations  which  allow  measurement  of 
NDI  system  performance  under  field 
conditions  and  development  of  minimum 
NDI  equipment  and  proficiency 
requirements  at  certified  aircraft 
repair  stations. 

Continued  development  of  the  Safety 
Performance  Analysis  System  (SPAS), 
which  is  an  automated  system  for 
retrieval  and  analysis  of  safety 
critical  related  data  from  disparate 
data  bases,  will  provide  the  FAA 
aviation  safety  inspector  with  the 
means  to  focus  attention  on  air 
carriers/airplanes  that  are  of  greatest 
concern.   Development  of  corrosion 
control  training  and  compilation  of  a 
design/maintenance  handbook  will  also 
be   completed.   The  measurement  of 
reliability  associated  with  field 
inspection  and  typically  used  NDI 
methods  will  be  quantified. 

Banaflta: 

This  program  will  enhance  aviation 
safety  through  improved  understanding 
Of  aircraft  structural  performarHPe  and 
flight  standards  data.   Improvements  in 
structural  performance  through 
identification  of  structural  failure 
mechanisms  will  ensure  airworthiness  0:§ 
Che  existing  fleet  and  new  generatipn 
airplanes . 
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RESXARCH,  XMOINEERIHO  AMD  DKVXI^PKZNT 

(XIRPC«T  AND  AIRWAY  TROST  FDFD) 

FISCAL  YKAR  1994 


Budget   It«»  Htei    6f                                                                                            R,KD  Pl«n  Hoi 

0«-110 

Program  Tlt:l«i   Aircraft  Cataeturopbie  Fallur*  Pr«v«ntloix  R*attarah 

Amount*      $2,701,000 

Baals  for  Raquaat : 

Commercial  transport  aircraft  accidents 
can  be  devastating  and  deadly.   This 
program  responds  to  our  need  to  reduce 
the  number  of  catastrophic  aircraft 
accidents  which  results  from  turbine 
engine,  structural,  and  flight  systems 
cascade  failures.   Legislation  (Public 
Law  101-508)  requires  the  FAA  to 
establish  and  direct  a  research  effort 
to  prevent  aircraft  system  failures 
which  could  result  in  a  catastrophic 
consequence. 

Program  Raquaat : 

During  FY  1993  the  program  research  was 
initiated  to  develop  technologies  and 
methods  to  assess  the  risk  and  prevent 
defects,  flaws,  design  errors,  and 
failures  in  the  three  major  technical 
areas  as  described  below.   An 
integrated  Aircraft  Catastrophic 
Failure  Prevention  Research  program 
plan  was  developed.   Centers  of 
Excellence  were  established  as  focal 
points  for  this  research  and  to 
disseminate  results.   Preliminary  risk 
assessment  studies  were  completed. 

Turbine  Engine  Failure  Hazards 
The  failure  of  turbine  powerplants  and 
auxiliary  power  units  rotating 
components  can  result  in  the  release  of 
high  energy  fragments  that  are  a 
serious  hazard  to  flight  critical 
systems  and  occupants.   Service 
experience  has  shown  that  this  hazard 
can  have  a  catastrophic  consequence. 

In  FY  1994,  a  failure  threat  definition 
study  will  be  initiated.   The  program 
framework  for  the  development  of 
lightweight  material  concepts  as 
barriers  from  the  fragment  hazards  was 
established  in  FY  1993  and  will 
continue  into  FY  1994.   Similarly, 
advanced  turbine  engine  diagnostics 
system  design  applying  artificial 
intelligence  and  nondestructive 
inspection  techniques  to  improve  the 
frequency  and  reliability  of  predicting 
rotor  structural  failures,  will 
continue  with  prototype  hardware 
demonstrations  in  FY  1995. 

Structural  Failures 
In  FY  1994,  research  will  continue 
towards  the  development  of  independent 
capabilities  to  do  analyses  of  the 


potential  risk  of  catastrophic 
structural  failures  associated  with 
production  and  future  aircraft.   An 
effort  will  be  undertaken  to  develop  a 
vulnerability  assessment  of  narrow- 
bodied  jet  transport  airplanes.   All 
types  of  threats  will  be  included  in 
this  analysis. 

Also  in  FY  1994,  efforts  will  be 
undertaken  to  evaluate  the  stature  of 
existing  technology,  including  non- 
destructive inspection  and  fiber  optics 
(smart  skins)  for  their  application  to 
next  generation  aircraft  design. 
Interagency  agreements  and  Memoranda  of 
Agreement  will  be  established  with 
appropriate  DOD  and  NASA  organizations, 
also  Memoranda  of  Understanding  with 
foreign  governments  will  be  formalized 
to  ensure  assessments  of  all  types  of 
commercial  aircraft. 

Flight  Control  Failures 
Fatal  airliner  accidents  have  revealed 
aircraft  flight  control  under  certain 
scenarios  to  be  a  particularly 
difficult  piloting  task  for  aircrews. 
In  FY  1994,  flight  system  redundancy 
and  fault  tolerance  efforts  will  be 
initiated  and  research  will  continue 
that  will  lead  to  the  development  of 
guidelines  and  the  assessment  of  the 
viability  of  failed-mode  control 
options  (such  as  reconfigured  and 
substitute  flight  controls)  for 
emergency  conditions. 

Banafita: 

This  program  will  f^r&m"Wl^ 
reliability,  durability,  and  failure 
prediction  of  onboard  systems  whose 
failure  could  produce  «  catastrophic 
consequence.   It  will  also  provide  the 
means  to  prevent  onboard  problems  from 
resulting  in  tragic  consequences. 
Failure  prevention  research  will  r€dtt<i|^ 
the  risk  of  catastrophic  accidents, 
minimize  hull  damagte,  and  reduce 
serious  injuries  an<i  fatalities. 
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RESBARCH,  EHOINEERINO  AMD  DEVKLOPMZMT 

(AIRPORT  AHD  AIRMAT  TRUST  FUND) 

FISCAL  YKAR  1994 


BUdgat    ItMK  80 1    7« 

R,KD  Plaa  SOi    071-ZlO 

Program  TiCl*i   Bsqploaivas  mad  Vmaponm  0«e«c«ioB 

Anoimt*    $23,829,000 

Baala  for  Raquaat : 

The  need  for  accurate  and  effective 
explosives/weapons  detection  continues 
with  increasing  importance  as  more 
sophisticated  terrorist  threats 
develop.   This  project  seeks  to  improve 
existing  explosives/weapons 
capabilities  as  well  as  to  develop  new 
capabilities  based  on  emerging 
technologies.   The  project  will  also 
ensure  continuing  airport  and  aircraft 
security  by  developing  new 
explosives /weapons  detection  systems. 

Prograa  Raquaat : 

Explosives  Detection 
In  FY  1993,  work  continued  on  the 
development  of  two  basic  types  of 
explosives  detectors:   one  designed  to 
collect,  analyze,  and  identify 
vapors/particles  from  different 
explosives,  and  the  other  designed  to 
use  electromagnetic  energy  or  nuclear 
radiation  to  penetrate  and  identify 
bulk  explosives  based  on  their 
elemental  or  structural  composition. 
Both  vapor  and  bulk  explosive  detectors 
are  applicable  to  screening  a  wide 
variety  of  objects. 

Prototype  systems  using  nuclear,  X-ray 
and  electromagnetic  methods  to  screen 
checked  baggage  continued  the 
development  cycle  while  development  for 
cargo  screening  will  be  initiated  in 
FY  1994. 

In  FY  1993,  the  following  work  was 
completed:   (1)  evaluations  of 
prototype  vapor  portals  were  conducted; 
(2)  a  number  of  new  technologies  using 
massspectrometry ,  ion  mobility 
spectroscopy,  surface  acoustic  wave 
modulation,  and  biosensor  techniques 
were  identified  and  evaluated;  (3)  a 
Computerized  X-ray  Tomography  prototype 
was  evaluated  at  an  airport; 
(4)  Nuclear  Resonance  Absorption  was 
demonstrated  in  the  laboratory  and  a 
Coherent  X-ray  Scatter  prototype  was 
evaluated  in  the  laboratory;  and  (5)  X- 
ray  Backscatter,  high  resolution  X-ray, 
device  detector  systems  and  dual 
energy/dual  view  X-rays  were  evaluated 
at  foreign  airports. 

The  search  for  new  concepts  and 
innovative  approaches  from  industry  and 
academia  continued  to  be  a  major 


priority  of  the  program  in  FY  1993  as 
well  as  a  systems  integration  approach 
for  bulk  and  vapor  detection  devices. 

In  FY  1994  operational  test  and 
evaluation  of  combined  bulk  and  vapor 
systems  will  be  conducted  at  an 
airport.   Component  development  such  as 
accelerators,  detectors  and  targets  for 
nuclear  systems  will  be  initiated  for 
the  long  term  to  reduce  the  size, 
complexity  and  cost. 

Weapons  Detection 

In  FY  1993  commercial  detection  devices 
were  evaluated  and  new  standards  were 
developed  to  assure  the  continuing 
effectiveness  of  these  systems. 
Methods  of  enhancing  the  performance  of 
the  current  generation  of  screening 
systems  were  investigated.   Alternate 
methods  to  detect  non-metallic 
handguns,  as  well  as  flammable  liquids, 
were  also  being  investigated.   A  linear 
array  millimeter  wave  passenger 
screening  portal  was  evaluated  in  an 
airport.   A  bottle  screening  system  was 
evaluated  in-house. 

In  FY  1994  laboratory  evaluation  of  a 
two  dimensional  millimeter  wave 
passenger  screening  portal  system  will 
begin.   Magnetic  Resonance  bottle 
screeners  will  be  evaluated  in  the 
laboratory. 

Integration  of  vapor  detection  and 
millimeter  wave  technology  for  a  single 
screening  device  for  both  weapons  and 
explosives  will  be  initiated  by  the  end 
of  FY  1994. 

Banafita: 

improved  explosive  ctetection  systems 
at»d  devices  will  decrease  wulnerabill.^ 
to  t^anrofist  acts  against  U.S.  air 
carriers,  aitporta,  and  the  American 
peqple.   Automated  systems  will  meet 
increased  passenger  flow  while 
minimizing  cost.   Continued  near  and 
long  term  development  will  impact  the 
economic  viability  of  the  American 
Industry  to  compete  in  the  global 
market . 
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RESEARCH,  INOmXRIHa  ARD  DKVZLOPMDIT 

(AIRPORT  AND  AIRWAY  TRUST  FDND) 

FISCAL  YEAR  1994 


Budget  It:«»  Ho  I  7b 

Pro0raa  Tlcl«t  HAS  S«auxity 

ABOuntt   $3,454,000 


R,XKD  Plan  HOI  073-1X0 


-■^-  >^—^-'-—--  ■ 


Baals  for  Rxjuaat : 

The  Enhanced  Airport  Security- 
Demonstration  Model  at 
Baltimore /Washing ton  International 
Airport  (BWI)  established  a  'test  bed* 
environment  for  continued  test  and 
evaluation  of  security  protection 
equipment  and  procedures  against  a 
higher  level  of  threat . 

Program  Raquaat : 

The  FAA  has  conducted  a  threat  and  risk 
assessment  of  components  of  the 
National  Airspace  System  (NAS) .   This 
study  addressed  current  threat  levels 
and  the  assumed  level  of  risk  for 
certain  FAA  owned  assets. 

In  FY  1993,  protection  prioritization 
of  aviation  targets  were  made.   An 
enhanced  system  design  and  operational 
procedures  were  developed  for  security 
approaches  to  effectively  counter 
higher  levels  of  threat  while 
maintaining  economic  viability, 
responsiveness,  and  maintenance  of 
passenger  flow.   The  security  design 
was  implemented. 

Integration  of  explosive  detection 
systems,  other  emerging  technologies, 
and  procedures  will  continue  in  FY 
1994.   In  FY  1993,  a  report  to  Congress 
on  the  state  of  ATC  data  integrity  was 
completed  and  access  control  and 
physical  security  systems  were 
enhanced. 

In  FY  1994,  development  of  an 
integrated  security  management  system 
performance  specification  will  be 
initiated.   In  F&E,  this  performance 
specification  is  expected  to  be 
implemented  in  FY  1994.   From 
implementation,  additional  R&D  is 
needed  for  further  testing,  evaluation, 
and  redesign  which  is  required  to 
update  this  phase  of  the  program. 
Vulnerability  assessments  of  selective 
ATC  systems  v;ill  begin. 

Development  of  a  crisis  management 
center  system  for  real-time  usage  by 
the  federal  security  professional  will 
begin.   This  crisis  management  system 
will  provide  up-to-date  information 
relative  to  various  levels  of  risk, 
vulnerability,  and  tactics  necessary 
during  a  threat  situation. 


Banaflta: 

Vulnerability  of  JSAS  coaponents  wiil.be 
reducedr   Applied  systems  integration 
and  operational  testing  of  technologies 
and  procedures  for  airports  and  FAA 
facilities  will  determine  which 
technologies  and  procedures  can  be 
implemented  in  the  NAS.   It  will  also 
identify  those  areas  where  further 
development  is  needed.   Operational 
test  results  and  man-machine  conflicts 
will  be  fed  back  into  the  security 
system  integration  configuration,  which 
includes  human  factors,  to  provide 
timely  updates  for  threat-risk 
assessment,  standards,  and  adaptive 
human  factors  requirements. 


RED-70 


483 


IM« 


IMS 


IWt 


073-110  NAS  SECURITY 


Airport/Temiiiia]  Security, 


:® 

BtgiD  Con-Boierii  Auly 


— ® 

AulD  VulDBibilily  Aialy  Modd 

i  ! 


® 


CoH-BoicSl  Amly  of  FPBM 


I 


l®- 


-® 


DengD  Oilcra  lucvpommg  Seairity  Reanra  is  New  Aiport/Teaniul  Catabuetiao  I 

NAS  Fadlity  Systcnu  Security 


Develop  Standinlj 


■^ 


AocoiQilriSldi 


QMS  Dcngn  Stk-ARltX: 


® 


ISMS  Deapi  Suk-TltACON 

I  I 

I  1 


® 

Dewlo|iOnla 


-® 


I  Secnrily  Outer 


®- 


■^ 


FSMQinMIS 


Secure  Ommimiialioa  Nenrat  Suodaik 


:•••  LEGEND  ••• 


■^ 


Lmaied  Prior  lo  R9: 


nDject  Adivily 


Milesuoe 


rUlJDISO  STOOORY    ($000) 

FT   1992 
APPROPRIATED 

FY  1993 
APPROPRXATXD 

FY  1994 
RXOfCmSTKB 

4,314 

«,0«2 

2,454 

RED- 71 


484 


RBSEARCB,  ENOINEZRIHO  AMD  DEVKLOPMSHT 

(AIRPORT  AND  AIRWAY  TRUST  FDHD) 

FISCAL  YXAR  1994 


Budoat   It:«B  Hoi    7o 

R,KD  Plan  Hoi    07C-13.0 

Program  Tltlai   Aviation  Saourifcjr  ntrwTt  Factor* 

Amount t      $2,845,000 

Baaia  for  Raquaat : 

This  program  will  improve  the 
performance  and  productivity  of  the 
operators  and  equipment  within  the 
integrated  aviation  security  system. 
The  human  factors  activities  of  the 
Aviation  Security  Program  will  cross 
technology,  application,  and 
organizational  boundaries. 

This  program  carries  out  the  mandate  of 
the  Aviation  Security  Improvement  Act 
of  1990,  Public  Law  101-604,  to 
'maximize  human  performance"  within  the 
aviation  security  system  and  'include 
research  and  development  of  both 
technological  improvements  and  ways  to 
enhance  human  performance."   This 
Congressional  directive  will  be 
translated  into  actions  and  products 
supported  by  this  budget  item. 

Program  Raquaat : 

The  Public  Law  includes  the  following 
areas  for  emphasis:   (1)  standards  for 
training,  retraining,  and  continuing 
education  requirements  for  airport  and 
security  personnel,  coordinators; 
(2)  methods  for  measurement  of  the 
performance  of  airport  and  security 
personnel;  (3)  standards  for  personnel 
selection  and  staffing  and  continued 
employment  of  airport  security 
personnel;  (4)  strengthening  passenger 
and  baggage  screening;  (5)  notification 
of  flight  and  cabin  crews  and  the 
public  of  threats;  (6)  ability  of 
airline  passengers  and  crew  to  reduce 
risks  to  their  safety  due  to 
security/terrorist  threats; 
(7)  thwarting  efforts  by  terrorists  to 
enlist  the  unwitting  assistance  of 
aviation  travelers;  and  (8)  using 
human-canine  teams  for  explosive 
detection  in  all  airport  areas. 

In  accordance  with  the  Public  Law, 
research  is  being  planned  and 
coordinated  in  the  following  areas: 
(1)  security  system  passenger /baggage 
screener  selection,  training  and 
performance  evaluation  of  x-ray 
screeners;  (2)  adversary  identification 
and  counteraction  by  security  personnel 
and  aircrews;  (3)  FAA  workforce 
training;  and  (4)  human  factors  aspects 
of  new  and  emergent  explosive  detection 
system  (EDS)  and  NAS  security 
technologies. 


In  FY  1993,  this  project  was 
established,  and  initial  emphasis  was 
on  the  screening  of  passengers  and 
carry-on  baggage.   Performance-based 
analyses  and  evaluations  of  screener 
selection  criteria,  training, 
performance  monitoring,  and  operational 
procedures  were  started  to  develop 
requirements  and  criteria  for  automated 
training  and  performance  monitoring 
devices.   The  effort  is  continuing 
towards  certification  of  screener 
proficiency  evaluation  and  reporting 
system  (SPEARS)  equipment. 

In  FY  1993,  the  FAA  Technical  Center 
developed  and  implemented  a  program  of 
joint  human  factors  research.   This 
joint,  in-house  human  factors  R&D 
program  gives  the  FAA/Technical  Center 
a  new,  unique  and  strong  capability  in 
human  factors. 

Beginning  in  FY  1994,  the  workforce 
will  have  appropriate  human  factors 
training  designed  and  delivered  to 
them;  the  EDS  programs  will  have  in- 
house  human  factors  analyses  and 
recommendations  available  to  them. 

In  FY  1994,  the  work  on  screener 
abilities/traits  and  tanplate  for  a 
test  battery  to  select  x-ray  screeners 
will  be  used  to  develop  suggested 
methods  and  techniques  for  developing 
selection  tests  for  other  security 
personnel . 

In  FY  1994,  cost/benefit  analyses  will 
be  conduced  on  alternative  profiling 
methods  to  identify  higher  risk 
domestic  passengers.   Enhancements  of 
airport  security  will  be  evaluated  from 
human  factor  perspectives,  emphasizing 
system  performance. 

Banaflta: 

{"erformance  improve»ents  by  the  hu»ahs 
who  work  within  the  integrated  aviation 
security  system  will  translate  into 
increased  safety  and  efficiency  for  all 
users  of  the  Nati<waaJ.  Airspa^ce  SystiHi 
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RESEARCH,  ENOINEERIMO  AMD  DEVELOPHXHT 

(AIRPORT  AMD  AIRWAY  TRDST  PDMD) 

FISCAL  TZAR  1994 


1    Budget  ItMi  KOI   7d 

R^XKD  Plan  8oi    07S-1.I0 

Program  Tlt:l«i   Aircr«ft  Bardwalng 

Amount »      $7,802,000 

Basis  for  Rsqusst : 

The  threat  to  aircraft  survival  due  to 
in-flight  detonation  of  a  small 
explosive  device  continues  to  be 
significant.   This  program  focuses  on 
determining  the  minimum  size  explosive 
that  must  be  detected  to  ensure 
aircraft  survivability.   It  also 
assesses  methods  of  increasing 
survivability  through  a  reduction  in 
blast  effects  and/or  an  increase  in 
aircraft  capability  to  resist  blast 
through  design  changes  to  structure  or 
systems . 

Program  Raqusst : 

In  FY  1993,  the  methodology  for 
determining  blast  effects  on  aircraft 
structure  and  systems  as  well  as  a 
preliminary  assessment  of  aircraft 
vulnerability  were  completed.   A 
feasibility  study  and  improved  design 
analysis  work  was  accomplished  on 
modified  baggage  containers. 

Actual  explosive  tests  on  aircraft 
structure  and  components  were  conducted 
to  validate  the  vulnerability 
methodology  and  verify  the  mitigation 
properties  of  containers.   Prototype 
containers  were  tested  in  terms  of 
operational  effectiveness  as  well  as 
blast  resistance.  Specification 
criteria  for  a  new  container  were 
establ ished. 


In  FY  1994,  the  projec 
accelerated.  Certific 
for  hardened  luggage  c 
published.  A  full  sea 
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location  analysis  will 
Additional  analysis  of 
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explosive  effects. 
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An  initial  report  on  vulnerability  of 
commercial  aircraft  to  explosive 
effects  will  be  generated,  to  be 
finalized  in  FY  1995.   The  analysis  of 
future  aircraft  designs  and  the 
consideration  of  alternate  threats, 
such  as  the  potential  impact  of 
surface-to-air  missiles  on  commercial 
aviation,  will  begin. 


Banaf Its : 

Istrproved  in-flight  safety  resulting 
from  increased  «ir<sraft  survivability 
acvd  a  better  definition  of  the  winiwui* 
requirenient  for  <S«t*ction  of 
expiosives.  Xjiveis  will  b«  saved  by 
increasing  the  survivability  of  the 
aircraft  from  difficult  to  detect 
explosive  threats.   In  addition,  cost 
trade-offs  with  detection  equipment  can 
be  better  analyzed  and  a  detection 
requirement  better  defined. 
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RKSKARCB,  XNOINKKRZHO  AND  DCVXLOPMZNT 

(AIRPORT  AHD  AIRWAY  TRUST  FUND) 

FISCAL  YXAR  1994 


Budget   Xt:*m  Soi    8a 

&,KKD  Plan  SOi 

081-110 

FrogruB  Tltii*i   Flis^tdaolc  Hunan  Faetora 

Amotmct      57,430,000 

Baaia  for  Raquaat : 

Develop  better  understanding  of  human 
performance  limits  and  capabilities  and 
the  root  causes  of  human  error;  and  use 
this  knowledge  to  improve  human 
performance  in  the  cockpit  through 
improved  systems  design,  procedures, 
selection,  training,  and  certification. 
Statistics  list  human  error  as  a 
probable  cause  for  approximately 
65  percent  of  fatal  civil  air  transport 
accidents  and  a  higher  proportion  of 
general  aviation  accidents. 


Program  Raquaat : 

In  FY  1994,  human 
for  electronic  nav 
be  completed.   The 
personal  computer 
management  system 
be  documented.   An 
simulator  revalida 
developed.   This  i 
that  automates  and 
for  revalidation  t 
working  correctly, 
the  process  and  el 
requirement. 


factors  guidelines 
igation  charts  will 

effectiveness  of  a 
based  flight 
training  device  will 

automated  aid  to 
tion  will  be 
s  a  software  method 

checks  the  system 
hat  everything  is 

This  aid  speeds  up 
iminates  manpower 


An  automation  workload  prediction  tool 
and  a  prototype  flight  deck  information 
management  system  will  be  tested  in 
simulation.   This  system  manages 
information  and  sorts  out  priorities. 
This  system  saves  manpower  and  is  more 
efficient.   Research  will  continue  on 
assessment  of  pilot-related  factors 
(fatigue,  sleep  cycle  disruptions,  age, 
and  drugs)  and  on  increasing  the 
effectiveness  of  Line  Oriented  Flight 
Training . 

Banaflta: 

This  program  addresses  the  national 
priority  of  safety  and  security.   Past 
wide  body  jet  aircraft  accidents  have 
resulted  in  losses  of  up  to  583  lives 
each  with  estimated  total  costs  per 
accident  as  much  as  $700,000,000. 

As  the  majority  of  aircraft  accidents 

involve  human  error,  a  program  of 
safety  enhancement  through  improved 
flight  deck  human  engineering,  Elight 
crew  performance  standards,  airman 
selection,  and  initial  and  recurrent 
training  will  pay  for  itself  many  times 
over  the  preyentioBjjisfftCsyk^^ 
accident .  .,         ■       ~^. 


New  technology  developments  and  better 
flight  crew  performance  will  provide 
further  benefits  in  the  form  of 
increased  operational  efficiency. 
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081-110  FLIGHTDECK  HUMAN  FACTORS 

j 

Fligbt  Deck  Systems  I 


■KS) 


FUgtUdol  Aixcnutioa  WorUoal  PRdidioo  Tool 


® 

Auumial  Mediodokigy  For  Poiodic  Rcvalidaaoa  of  Fliglil  SgsutaUf 


1 


-® 


Pnuxype  InfonmDoa  Mangcmctu  Syaon  for  Advnoed  Tednology  FUgbUntf 


Pilot  PerformaDce 


IS) 


DecbiimgPafPndTooli(AgeRelilBl)  TatCMBnilbrManlalDfyRairaiiail 

!     ®     I  I 

BudiiK  on  Rctcnboo  of  na  Abilmcs  Wilti  A|e  1 


Crew  Resource  Management  &  Training 


— ® 


Model  AQP  for  Regiooil  Airlma 
Certification  &  Validation  Standards 


' LEGEND •" 


ImDXcd  Pnor  lo  FY92 


Pnjed  Activity 


FUNDIHO  StnOORY    <$000} 

FY    1992 
APPROPRIATED 

FY  1993 

APPROPRIATED 

FY  1994 

RZOOSSTED 

9,091 

7.9«3 

7<*30 

RED-77 


490 


RESSAKCH,  mOIMEERINO  AND  DKVXLOPMKHT 

(AIRPORT  AND  AIRWAY  TRUST  PONS) 

FISCAL  YSAR  1994 


Budgat  It«a  Hoi  Sb 

R^XKO  eiaxk  Hot  oaa-xio 

Program  Titl*i  Air  Tr«f£lo  Control  Banan  Factors 

Amounti  $5,eoe,doo 

i 

Baala  for  Raquaat : 

(1)  Determine  the  effect  of  automation 
and  work  environment  on  the  performance 
of  the  current  and  next  generation  of 
air  traffic  controllers;  (2)  develop 
improved  methods  of  controller 
selection  and  training;  (3)  develop 
methods  of  reducing  the  adverse  effects 
of  controller  errors;  and  (4)  develop 
methods  and  standards  for  the 
consistent  application  of  human  factors 
engineering  to  the  development  and 
implementation  of  the  National  Airspace 
System  (NAS) . 


Program  Raquaa 

In  FY  1994,  gu 
use  of  electro 
for  improved  a 
operations  and 
errors  in  Init 
(ISSS)  and  Aut 
(AERA)  Traffic 
will  be  comple 
initially  appl 


t: 

idelines  for  display  and 
nic  flight  progress  data 
ir  traffic  control  system 

reduced  operational 
ial  Sector  Suite  System 
omated  En  Route  Air 

Control  environments 
ted  and  is  expected  to  be 
ied  in  FY  1996. 


Other  work  includes  the  completion  of  a 
study  of  the  physiological  impacts  of 
new  (ISSS,  Voice  Switching  and  Control 
System)  environments  (i.e.:  color 
vision  requirements  and  glasses)  on  the 
controller  and  the  initiation  of 
guidelines  for  the  selection  of  3-D 
versus  2-0  displays  in  the  future 
automated  environment  based  on  cost  and 
performance  tradeoff  analysis. 

Guidelines  will  be  published  for  task 
and  procedure  design  to  minimize 
operational  errors  in  automated  air 
traffic  control  (ATC)  systems. 

Also  in  FY  1994,  the  development  of  a 
handbook  and  checklist  for  use  by 
controller  validation  teams  to 
reevaluate  new  ATC  systems/subsystems 
will  be  started  (expected  completion  in 
FY  1996)  .   Recommendations  will  be 
published,  in  FY  1994,  for  procedural 
changes  utilizing  memory  enhancement 
techniques  in  the  current  operational 
environment . 

Initiate  a  project  to  develop  an 
interactive  self -assessment  software 
package  to  help  ATC  applicants  self 
screen  for  ATC  job  suitability 
(expected  completion  in  FY  1996). 
Complete  final  phase  validation  of  the 


air  traffic  control  specialist 
pretraining  screen  and  start  the  design 
specification  for  the  automated 
personnel  selection  test  battery  for 
future  automated  systems. 

Banaf Its : 

This  program  addresses  the  national 
priorities  of  Economic  Health  and  of 
Safety  and  Security.   Efficiency  of 
operations  for  users  of  the  NAS  will  M 
i»prov«d  by  assuring  the  advanced 
technologies  are  effectively  utiiiieS 
feo ;,;  iSiieport.  tt»«  cont  t:oX  le  cs^ ,  ro  Ia  ^ 

Proper  attention  to  human  factors  in 
system  design  and  operations,  improved 
controller  selection  and  training 
methods,  and  monitoring  of  performance 
trends  will  resrult  in  lower  personnel 
and  training  costs.   System  safety  wil|^ 
be  enhanced  by  a  reduction  in 
opportunities  for  operational  errors 
and  a  more  effective  controller  work 
force . 
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082-110  AIR  TRAFFIC  CONTROL  HUMAN  FACTORS 
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RKSXARCH,  mOZHnRZHO  AND  DKVZLOPMBfr 

(AIRPORT  AMD  AIRWAY  TRUST  FDND) 

FISCAL  YKAR  1»94 


Bud0«t    ItMB  Boi    80                                                                                                  R,C&D  Pl«n  Soi 

0B3-tI0 

Program  Tit:l*i   Airtmy  F«olllt^i««  lfAist«B*ne«  HwM»n  Factor* 

Amount!      $3,459,000 

Baals  for  Raquaat: 

To  ensure  that  Remote  Maintenance 
Monitoring  and  Maintenance  Automation 
system  procedures  and  equipment  will 
properly  support  the  role  of  the 
maintenance  technician  and  minimize 
human  errors,  and  that  selection  and 
training  methods  will  maximize  work 
force  productivity.   The  trend  over  the 
past  five  years  has  been  an  increasing 
number  of  more  complex  systems  to  be 
maintained  by  fewer  technicians,  many 
of  them  approaching  retirement  age. 

Program  Raquast : 

In  FY  1994,  Airway  Facilities  (AF) 
Maintenance  Human  Factors  will  continue 
to  concentrate  in  three  broad  areas: 
manpower,  personnel  and  training; 
maintenance  automation;  and  human 
performance. 

Manpower,  Personnel,  and  Training 
The  job  task  analysis  (JTA)  for  the  new 
AF  maintenance  positions  will  be 
completed  and  position  descriptions 
will  be  provided  for  use  in  defining 
training  requirements. 


Development  o 
system  to  be 
radar  analyst 
FY  1994.  Thi 
include  a  tra 
documentation 
used  to  devel 
system  that  c 
radar  analyst 


f  a  prototype  expert 
used  as  a  job-aid  for  the 

position  will  begin  in 
s  protoype  will  also 
ining  system  and  hypertext 

The  prototype  will  be 
op  requirements  for  a 
an  be  procured  by  AF  for 
s . 


Maintenance  Automation  Area 
This  effort  is  required  to  complete  and 
publish  the  design  standards  for  human 
computer  interface  for  the  remote 
maintenance  monitoring  system.   This 
standard  will  be  updated  in  FY  1996  and 
will  be  the  basis  for  the  development 
of  guidelines  for  streamlining 
information  transfer  and  communications 
between  AF  personnel  and  the  new 
systems  to  be  completed  in  FY  1998. 

AF  Human  Performance  Area 

An  error  taxonomy  of  AF  maintenance 

errors  (expected  completion  in  FY  1996) 

and  the  development  of  a  prototype 

error  tracking  system  (expected 

completion  in  FY  1997)  will  be 

initiated. 


Banaflta : 

This  program  primarily  addresses  the 
national  priority  of  Economic  Health. 
Significant  cost  savings  will  result 
from  a  «ote  pcoducttve  work  {<>3rc^  when 
selection  and  training  criteria  are 
revised  to  match  technician 
capabilities  with  the  evolving  new 
systems,  and  good  human  engineering 
minimizes  effects  of  human  limitations 
in  adverse  environments. 

B«r»*fits  will  accrue  to  user*  through 
tftor«  efficient  opejratiods  and  *  hi^ 
level  of  service  continuity.  A 
dependable  system  also  supports  the 
national  priority  of  Safety  and 
Security. 
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083-110  AIRWAYS  FACILITIES  MAINTENANCE  HUMAN  FACTORS 
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RISSARCH,  BIOimKRIMa  AMD  DXVXLOPMZOT 

(AIRPORT  AMD  AIRWAY  TR08T  FUND) 

FISCAL  YXAR  1994 


■■'■ 

1   Budgat   XtaiB  Koi    8d 

R^IKD  Pl*n  JBoi    084-ltO 

1    Proaram  Tltlai   Fliahtd«ok/ATC  Symt.mm  Xxtt««r*tlon 

1    Anountt      $4,342,000 

Baal*  for  Raquaat: 

We  need  to  decrease  the  frequency  of 
flight  deck/air  traffic  control  (ATC) 
communications  errors,  ensure 
compatibility  of  new  generations  of 
aircraft  with  the  evolving  automated 
National  Airspace  System  (NAS)  and 
determine  appropriate  allocation  of 
functions  between  the  flight  deck  and 
ATC.   A  total  system  approach  will  use 
transport  aircraft  simulators,  linked 
to  a  realistic  ATC  simulation,  to 
research  and  refine  proposed 
technologies  and  procedures  prior  to 
operational  implementation. 

Prograa  Racjuaat : 

In  FY  1994,  the  Flightdeck/ATC  System 
Integration  program  will  continue  to 
concentrate  in  three  areas: 
Pilot/Controller  Performance; 
Pilot/Controller  Data  Interface;  and, 
Pilot/Controller  Voice  Interface. 

Pilot/Controller  Performance 
This  area  will  provide  for  a  joint 
purchase  FAA/NASA  modern  glass 
(747/700)  cockpit  transport  aircraft 
simulator  to  determine  the  human 
factors  impact  of  new  technologies. 
Ongoing  efforts  will  provide  for:  party 
line  compensation  techniques, 
procedures,  and  concepts  to  ensure 
flight  crews  have  an  adequate  level  of 
situational  awareness  in  a  data  link 
environment  in  FY  1995. 

Pilot/Controller  Data  Interface 
This  area  will  provide , standards  for 
display  content,  format,  menu  design, 
message  displacement,  and  location  and 
control  of  data  link  functions  in  FY 
X994. 

Pilot/Controller  Voice  Interface 
This  area  will  provide  for  ongoing 
research  for  training  guidelines  and 
course  protocol  for  both  pilot  and 
controller  aimed  at  improving 
operational  speaking  and  listening  by 
FY  1996. 

Banaflta: 

This  program  primarily  addresses  the 
national  priority  of  Safety  and 
Security.   By  identifying  and  resolving 
unanticipated  system  interactions  prior 
to  operational  ireplementation  of  new 
technologies  and  services,  design 


induced  human  errors  will  be  reduced- 
Further,  properly  matching  NAS  and 
aircraft  capabilities  and  procedures 
will  result  in  Bojro  «E£ici«nt  use  of 
both  aiccrafit  ind  ATC  resources,  thus 
also  supporting  the  national  priority 
of  Economic  Health. 
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084-110  FLIGHTDECK/ATC  SYSTEM  INTEGRATION 
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RZSKARCB,  BtOmZRim  AHD  DKVKLOPia»T 

(AIRPORT  AHD  AZKMAY  TRUST  FOHD) 

FISCAL  TXAR  1994 


Budget  It:««  MOi  8* 

Program  Tlt;l*i  Airontft  Malafcananea 

AmooaCt   $t,  98«,0«iO 


R^nn  »l«a  so*  ots-iio 


Btaaa  Faetoxv 


Baals  for  Raquaat : 

Human  factors  for  aircraft  maintenance 
is  focused  on  error  management  and 
influencing  the  private  sector  through 
both  information  and  validated  'best 
practice"  guidelines.   It  has  been  over 
20  years  since  a  descriptive  baseline 
of  the  training  of  Aviation  Maintenance 
Technicians  (AMTs) ,  their  equipment, 
workplace  environment,  work 
description,  and  information  and 
communication  problems  has  been 
obtained.   Increasing  aircraft 
automation,  changing  materials  and 
improved  electronics  have  changed  the 
nature  of  AMT  requirements  and 
training . 

Prograa  Raquaat : 

In  FY  1994,  Aircraft  Maintenance  Human 
Factors  will  continue  to  concentrate  in 
two  broad  areas  of  maintenance  and 
inspection:   performance  and  training; 
and  systems. 

Performance  and  Training 
This  area  will  provide  tor: 
(1)  aircraft  maintenance  and  inspection 
of  human  factors  guidelines  in  terms  of 
information  on  the  impact  of 
environment  and  stress  on  human 
performance;   (2)  guidelines  for 
workplace  environment  and 
organizational  procedures  and  structure 
(compensate  for  "occupational  safety 
and  health  administration*  vacuum, 
maintenance  and  inspection  platforms, 
lighting,  noise,  handling  of  hazardous 
materials);  (3)  training  methods  for 
non-destructive  inspection  and  visual 
inspection  to  reduce  flaw  detection 
errors;  (4)  regulatory  support 
materials  for  Aviation  Maintenance 
Technician  certification  and  training 
(CFR  Part  65,  Certification:  Airmen 
Other  Than  Flight  Crew  Members;  and 
(5)  Part  147,  Curriculum  Requirements 
for  Aircraft  Mechanic  Training 
Institutions) . 

Systems 

This  area  will  provide  a  hand-held 
computer  and  specialized  software  in 
FY  1994  for  advanced  technology 
aircraft  maintenance  and  inspection  and 
for  support  of  training  and  information 
management  needs  of  FAA  aviation  safety 
inspectors. 


Ongoing  efforts  could  produce:   (1)  the 
final  design  specifications  in  FY  1995 
for  maintenance  and  inspection  expert 
system  initial  and  recurrent  training 
tool  for  industry  application;  and 
(2)  an  integrated  training/job  aiding 
information  retrieval  system  in 
FY  1997. 

These  efforts  are  part  of  an  agency- 
wide,  NASA  and  industry  effort  to 
provide  improved  safety  in  maintenance 
and  inspection  of  aircraft. 

B«lM£lt»:  .  .    .,„  ^ 

Reduction  fn  accidents  and  inetaent*  $» 
air  carrier  operations  attributable  to 
Baintenance  and   inspection  of  huaan 
factors  errors  through  an  integrated 
systems  approach  to  maintenance  and 
inspection.   Enhanced  training  methods, 
job  performance  aids,  improved  human 
engineering  of  equipment,  as  well  as 
improved  FAA  regulations,  and  improved 
performance  of  FAA  aviation  safety 
inspectors. 
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085-110  AIRCRAFT  MAINTENANCE  HUMAN  FACTORS 
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RSSEARCH,  BKZIHSXRINO  AMD  DKVXLOPMEHT 
(AIRPORT  AMD  AIRWAY  TRUST  FDMD) 
FISCAL  YZAR  1994 


Budgat  Zt:^  Hoi  8£ 

R,SKD  Plan  Ho<  OB<-aiO 

ero0ra»  Tlt:l«i  Aaroacdloal  R««*«reli 

Anount*   $4,333,000 

Baala  for  Ra<iuaat : 

This  project  assesses  which  types  of 
persons  are  physiologically  and 
clinically  adaptable  to  the  civilian 
flight  environment  and  what  types  of 
injury  and  death  occur  in  this 
environment.   This  information  is  used 
to  evaluate,  develop,  and  recommend 
protective  equipment  and  procedures  and 
to  generate  specialized  guidance  to 
regulatory  and  medical  certification 
staff. 

Program  Raquaat : 

The  Aeromedical  program  focuses  on  two 
principal  areas  of  research: 
protection  and  survival  (certification 
and  standards) ;  and  clinical 
physiological  research. 


Protection  and  Survival 
Major  protection  and  su 
projected  for  FY  1994  i 
(1)  scientific  basis  fo 
certification  standards 
techniques  to  reduce  he 
aircraft  crashes  and  (2 
standards  for  new  crew 
protective  breathing  ge 
infant/small  child  flot 
and  post-water  ditching 
procedures . 


rvival  products 
nc 1 ude : 
r  aircraft 

and  design 
ad  injury  in 
)  certification 
and  passenger 
ar,  new 
ation  devices, 

evacuation 


Ongoing  research  will  provide  for 
aircraft  certification  standards  and 
design  techniques  in  FY  1995  to  prevent 
cervical  spine  (neck)  injuries  in 
crashes;  development  of  a  computer 
model  of  emergency  evacuation  of 
airliners  for  use  as  a  design  and 
regulatory  evaluation  tool  in  FY  1996; 
and  FY  1997  guidelines  for  the 
selection,  placement  and  utilization  of 
emergency  medical  equipment  in 
commercial  and  medical  air  transport 
aircraft . 

Physiological  and  Clinical  Research 


FY  1994  efforts  will 
vision  medical  certif 
(2)  improve  medical  c 
standards  based  on  as 
aircraft  accidents;  a 
occupational  health  a 
aviation  populations 
Institute  of  Occupati 
Health-FAA  health  rev 


(1)  improve 
ication  standards; 
ertif ication 
sessments  of 
nd  (3)  support 
ssessments  of 
-a  joint  National 
onal  Safety  and 
iew  of  cabin  crew. 


Our  biomedical,  biochemical,  and 
bioengineering  products  have  worldwide 
application;  this  research  improves  th« 
procesa  at   medically  restricting  unsafe 
pilots  and  reduces  morbidity  and 
mortality  associated  with  aircraft 
aeeietents . 

Our  products  permit  us  to  specify  the 
role  of  drugs  and  alcohol,  and  other 
clinical  factors,  in  accident 
causation.   Some  people  will 
undoubtedly  escape  death  as  a  result  of 
our  FY  1994  products,  and  countless 
others  will  be  spared  prolonged 
recovery  from  personal  injuries. 


Banaf ita: 
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Pn)}ec(  Activity 


Miiatooe 


FONDIHO  SmiKARY  <$000) 

FY  1992 
APPROPRIATED 

FY  1993 
APPROPRIATSD 

FY  1994 

RZQ08STKD 

4,395   -,:.;:,.:■:■::,;.,:.:.;::;« 

4,270           _::i^i 

4r2»» 
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RKSEARCH,  BNOINEERZNO  AMD  DEVELOPMBTT 

(AIRPORT  AMD  AIRWAY  TRUST  FOND) 

FISCAL  YZAR  1994 


W'                   ■ "      "  ',    

Buda*t  Xt«a  Hoi  9a 

Il,KD  Plan  Hoi  091-110 

091-111 

Program  Ti£lai  SSavironnant  and  Boargy 

091-112 

091-120 

AnounCt   $5,385,000 

092-110 

Baals  for  Raquast : 

The  FAA  is  charged  with  mitigating  the 
adverse  environmental  impact  of 
aviation  on  the  public  in  terms  of 
noise  abatement  and  air  quality 
consistent  with  prudent  planning  for  an 
effective  aviation  system  and  the  need 
for  increasing  capacity  of  the  system. 

The  Environment  and  Energy  program 
focuses  on  three  major  areas  -  noise, 
air  pollution,  and  energy. 

Program  Raquaat : 

The  general  thrust  of  this  program  is 
to:   (1)  improve  and  expand  existing 
aircraft  and  airport  noise  and  air 
quality  assessment  prediction 
capabilities  for  the  consideration  of 
the  impact  of  FAA  policies  and  actions 
on  the  aviation  system;  (2)  examine 
community  response  as  a  function  of 
noise  as  a  member  of  the  Federal 
Interagency  Committee  on  Noise; 
(3)  investigate  the  state  of  technology 
to  reduce  aircraft  noise  from  airframe 
and  engines  in  a  joint  research  program 
with  NASA;  (4)  explore  the  technical 
and  scientific  issues  to  simplify  the 
noise  certification  procedure  for  large 
helicopters  while  retaining  regulatory 
stringency  and  affording  applicants  at 
least  a  50  percent  cost  savings; 
(5)  expand  the  present  vertical  flight 
prediction  capability  to  include  other 
types  of  rotorcraft  (tiltwing/ 
tiltrotor)  and  to  incorporate 
sophisticated  geographic  information 
systems;  (5)  investigate  the 
ramifications  of  aviation  activity  on 
global  climate  change  and  the  ozone 
layer;  (7)  update  the  Energy  Management 
Reporting  System  to  track  FAA 
facilities  compliance  with  executive 
directives  on  energy  conservation;  and 
(8)  develop  an  aviation  fuel  shortage 
assessment  model  for  contingency 
planning . 

Noise 

During  FY  1994,  research  will  support 
the  development  of  a  system  of  noise 
analysis  and  impact  assessment  tools 
and  processes  (delivery  expected  in 
FY  1995)  to  identify  optimal  airport 
development  alternatives,  avert  public 
controversy,  and  accommodate  the  range 
of  federal  guidelines.   FY  1994 
activities  will  also  support  the 


development  of  simplified  noise 
certification  procedures  for  large 
helicopters  which  maintains  regulatory 
integrity  (expected  completion  in 
FY  1996) . 

Longer  term  noise  research  is  aimed  at 
an  integrated  system  of  aircraft  noise 
analysis  and  community  assessment  tools 
to  support  major  air  traffic  management 
and  airspace  improvement  projects. 
Additionally,  we  will  start  the 
investigation  of  technical  procedures 
and  methodologies  to  establish  a  "level 
playing  field"  for  U.S.  manufacturers 
in  international  noise  certification. 

Air  Pollution 

Research  is  directed  at  near-term  air 
quality  assessment  tools  and  procedures 
in  FY  1994  to  support  airport 
development  and  capacity  enhancement, 
and  longer-terra  efforts  to  identify 
both  cleaner  aviation  fuels  and  the 
role  of  aviation  in  global  climate 
change. 

Energy 

The  program  is  directed  at  the  FY  1994 
implementation  of  reporting  systems  and 
procedures  to  monitor  the  agency's 
progress  in  complying  with  Executive 
Order  12759,  Federal  Energy  Management. 
We  will  continue  innovative  research  on 
aviation-related  energy  conservation 
for  both  FAA  and  industry. 

Banaflta: 

The  primary  benefits  of  this  program 
relate  to  the  productivity  of  the 
aviation  system,  the  competitiveness  of 
the  U.S.  aviation   industry;  and  the 
efficient  use  of  energy  in  agency 
facilities.  Better  means  of  assessing 
aviation  environmental  impacts  will 
lead  to  better  agency  decislojis  on  th$ 
aviation  system  an<3  reduce 
environmental  constraints  on  airport 
and  system  capacitj|:. 

Research  into  new  source  noise  and 
emissions'  abatement  technologies  will 
reduce  adverse  environmental  iropBCts  of 
aviation  activity  and  help  maintain  the 
position  of  the  U.S.  Aviation  industry 
in  the  international  mar)cetplace. 
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RESEARCH,  BNOIHEERIHO  ADD  DEVELOPKEWT 

(AIRPORT  AHS  AIRWAY  TRUST  POHD) 

FISCAL  YEAR  1994 


Budgat  Ztam  Stoi  10a 

Program  Tlt:l*i  Znaovatlve/Coopcrativ*  Rasaarch 

AmouBtt   $4,725,000 


&,BkD  Plan  Itot  APPEtlCIZ  X 


Basia  Cor  Ra<iuaat : 

Provide  the  FAA  technical  conununity 
with  innovative  access  tools  for 
acquiring  forefront  research  through 
university  and  non-profit  institution 
research  grants,  centers  of  excellence 
for  long  term  aviation  research,  small 
business  reseach  contracts,  independent 
research  from  industry  and  government 
agencies,  and  cooperative  research 
agreements.   To  act  as  the  agency  focal 
point  for  all  technology  transfer 
program  activities.   Through  this 
program  activity,  FAA  satisfies  several 
congressional ly  mandated  research 
program  requirements  and  stimulates  new 
ideas  and  technologies. 

Program  Raquaat : 

Transportation  Research  Board  (TRB) 
Fellowships  will  be  given  under  the 
Graduate  Research  Award  Program  on 
Public  Sector  Aviation  Issues  to 
stimulate  thought,  discussion  and 
research  by  those  who  may  become  the 
future  managers  and  decision  makers  in 
aviation . 

FAA/NASA  Joint  University  Proqrcim 
An  example  of  topics  to  be  studied 
include  direct  aircraft  attitude  and 
heading  determination  using  GPS; 
adaptive  terminal  area  decision  support 
for  final  approach  controllers; 
applications  of  stochastic  control 
theory  to  aircraft  in  windshear  and 
windrotor  conditions. 

Small  Business  Innovative  Research 
(SBIR)  Program 

Research  topics  will  be  chosen  in  areas 
of  aircraft  safety,  air  traffic  control 
and  flight  service  technology,  airport 
technology,  human  factors,  and 
information  technology.   Products 
include:   agency  and  project  reports, 
patents  and  licenses.  Small  Business 
Administration  report,  and  hardware  and 
software  deliverables. 

FAA/NASA  Cooperative  Programs 
Cooperative  research  and  development 
will  continue  under  memoranda  of 
understanding  and  project  tasks 
established  in  human  factors,  severe 
weather,  cockpit/ATC  integration, 
airworthiness,  environmental 
compatibility,  and  program  support. 


University  Fellowship  Research  Program 
Research  will  be  conducted  by  fellows 
in  conjunction  with  other  research  • 
programs  such  as  aircraft  tires, 
inflight  icing,  and  aging  aircraft. 

Technology  Transfer  Program 
Training  will  continue  in  Cooperative 
Research  and  Development  Agreements 
(CRDA) ,  patents/licensing,  and  royalty 
sharing.   (The  CRDA  Program  saved  the 
FAA  $6  million  in  FY  1993.)   The 
Technical  Employee  Exchange  Progrcum  and 
seminar  series  will  continue. 

Independent  Research  and  Development 
(IR&D)  Program 

The  FAA  will  continue  to  influence  the 
direction  of  aviation  related  IR&D. 
Closer  relationships  with  industry  and 
government  will  be  established  through 
Technical  Interchange  Groups  in  the 
framework  of  the  IR&D  program.   IR&D 
information  will  be  obtained  from 
industrial  sources  and  will  be  matched 
with  relevant  ongoing  FAA  R&D  programs. 


Aviation  Research  Grant  Program 
A  national  solicitation  will  be  issued 
and  a  peer  review  process  employing 
technical  experts  from  FAA  will  review 
the  proposals  on  a  team  basis  and 
research  grants  will  be  awarded. 
Funding  will  be  applied  to  the  Center 
of  Excellence  identified  in  FY  1993  in 
a  50  percent  sharing  with  state,  local, 
and  private  sources  as  required  by  law. 
The  process  of  identifying  additional 
centers  of  excellence  will  be 
continued. 

Innovative  Development  and  Engineering 
Applications  (IDEA)  Program 
Innovative  proposals  will  be  evaluated 
in  various  technology  areas  and  expert 
advice  will  be  given  on  projects 
selected  for  implementation. 

Banaflta: 

The  innovative  and  c<?operative  researcH 
program  provides  coaprehsnsive,  costj; 
effective  R&D  support  through  the 
promotion  of:   joint  efforts  betwaetJ 
the  FAA,  DOT,  and  NASA;  University 
Fellowship  and  Grant  programs;  SBIIt^s 
technology  transfear  between  Federal 
laboratories,  universities  and  the 
private  sector;  and  increased  aviatioil 
CCTMwmity  interest: . 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
TRUST  FOND  SHARE  OF  FAA  OPERATIONS 
Program  and  Financing  (in  thousands  of  dollars) 


69-8104-0-7-402 

FT  1992 
Actual 

n   1993 
Estimate 

FY  1994 
Estimate 

Program  by  activities: 

10.00      Total  obligations  (object 
class  25.0) 

Financing : 

2,109,625 

2,279,321 

2,268,750 

40.00      Budget  Authority 
(appropriations) 

2,109,625 

2,279,321 

2,268,750 

Relation  of  obligations  to  outlays: 

71.00      Total  obligations 

72 .  10      Receivables  in  excess  of 

obligations ,  start  of  year 

74.10      Receivables  in  excess  of 

obligations,  end  of  year 

2,109,625 
0 

8 

2,279,321 

-B 
0 

2,268,750 
0 
0 

90 . 00          Outlays 

2,109,633 

2,279,313 

2,268,750 

TFOPS-1 
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DEPARTlffiNT  OF  TRANSPORTATION 
FEDERAL  AVXATION  ADMINISTRATION 
TRUST  FUND  SHARE  OF  FAA  OPERATIONS 
Program  and  Financing  (in  thousands  of  dollars) 


69-8104-0-7-402 

FY  1992 
Actual 

FY  1993 
Estimate 

FY  1994 
Estimate 

Progxam  by  activities: 

10.00      Total  obligations  (object 
class  25.0) 

Financing: 

2,109,625 

2,279,321 

2,268,750 

40 . 00      Budget  Authority 
(appropriations) 

2,109,625 

2,279,321 

2,268,750 

Relation  of  obligations  to  outlays: 

71.00      Total  obligations 

72.10      Receivables  in  excess  of 

obligations,  start  of  year 

74.10      Receivables  in  excess  of 

obligations,  end  of  year 

2,109,625 
0 

8 

2,279,321 

-B 
0 

2,268,750 
0 
0 

90 . 00          Outlays 

2,109,633 

2,279,313 

2,268,750 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 

TRUST  FUND  SHARE  OF  FAA  OPERATIONS 

The  Airport  and  Airway  Improvement  Act  of  1982,  as  amended,  and  section  9502  of  the 
Internal  Revenue  Code  of  1 986  authorizes  use  of  the  Airport  and  Ainvay  Trust  Fund  as  the 
source  of  financing  a  portion  of  FAA's  operating  costs.  For  1994,  it  Is  proposed  that 
$2,268,750,000  of  the  Operations  appropriation  be  financed  from  the  trust  fund  to  provide  an 
overall  75  percent  cost  recovery  for  FAA  programs  in  total.  Financing  a  portion  of  the 
operation's  costs  from  the  trust  fund  means  that  the  users  of  the  aviation  system  will  help  pay  for 
the  salaries  and  related  expenses  of  FAA's  critical  safety  employees  who  have  the  daily 
responsibility  of  ensuring  the  safety  of  the  flying  public. 
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77,646 

115,110 

118,331 

1,086 

1,610 

1,533 

4,978 

7,380 

6,389 

1,061 

1,573 

1,532 

512 

DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

FACILrnES  AND  EQUIPMENT  APPROPRIATION 

OBJECT  CLASSIFICATION  ($000) 

FY  1992  FY  1993  FY  1994 

Personnel  Compensation 

Full-time  permanent 
Other  than  full-time  permanent 
Other  personnel  compensation 
Special  personnel  services  payments 

Total  personnel  benefits  84,771  125,673  127,785 

Civilian  personnel  benefits 

Travel  and  transportation  of  persons 

Transportation  of  others 

Rental  payments  to  others 

Comm.,  utilities  and  misc.  charges 

Printing  and  Reproduction 

Consulting  Services 

Other  services 

Supplies  and  materials 

Equipment 

Lands  and  structures 

Grants,  subsidies,  and  contributions 

Insurance  claims  and  indemnities 

Subtotal  obUgations  2,136,887  2,554,000  2,710,000 

Investment  Proposal  0  0  106,718 


17.530 

27,587 

33,967 

25,851 

33,459 

36,748 

2,504 

2,952 

3,264 

13,324 

15,709 

16,827 

3,959 

4,668 

5.023 

270 

318 

502 

2 

2 

2 

1,110,692 

1,308,489 

1,387,293 

34,452 

40,619 

43,198 

692,604 

816,580 

866,468 

144,302 

170,132 

180,577 

6,582 

7,760 

8,288 

44 

52 

58 

EX-6 


513 

DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

RESEARCH,  ENGINEERING  AND  DEVELOPMENT 

OBJECT  CLASSmCATION  ($000) 

FY  1992  FY  1993  FY  1994 


Personnel  Compensation 

Full-time  permanent 

35,862 

35,173 

36,145 

Other  than  full-time  permanent 

1,869 

1,888 

1,943 

Other  personnel  compensation 

613 

1,120 

1,155 

Special  personnel  services  payments 

1,127 

414 

458 

Total  personnel  benefits  39.471  38,595  39,701 

Civilian  personnel  benefits 

Travel  and  transportation  of  persons 

Transportation  of  things 

Rental  payments  to  others 

Comm.,  utilities  and  misc.  charges 

Printing  and  Reproduction 

Other  services 

Supplies  and  materials 

Equipment 

Lands  and  structures 

Grants,  subsidies,  and  contributions 

Subtotal  obligations 

Investment  Proposal 
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8,018 

3,841 
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4,470 
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287 

56 
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875 
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146,479 

176,522 

165,473 

3,784 

4,068 

4,373 

5,957 

6,404 

6,884 
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FEDERAL  AVIATION  ADMINISTRATION 
Technical  Center 


FY  1993  ENACTED 


FY  1994  REOUESTED 


Positions  Amount  Positions  Amount 

RESEARCR  ENGINEERING 
AND  DEVELOPMENT: 
Condurtoftest  and  evaluation  (R,E&D)  406  102,080,000  406  108,891,000 


NAS  Design  and  Management 
(Operations) 
Subtotal 


160  24,348,000 

566  126,428,000 


160  26,348,200 

566  135,239.200 


FACILmES  AND  EOUIPMENT: 
Test  &ciUties  and  improvements 


388  33,886,000 


388  57,177,000 


OPERATIONS: 
Human  Resource  Manapament 
Centralized  Training  and  Labor, 
Personnel  and  Human  Relations 


24  1,654,000 


23 


1,655,000 


Systems  Maintpnanre 

Technical  Center 

Aviation  Security 
Twhnir:^!  Center  Operations 
Medical  Program 

Direction,  Staff  and  Supporting  Service 
Supervision,  administration 
and  maintenance  of  the  Center 
Subtotal 

Total  Program,  Technical  Center 


398 

33,766,900 

396 

40,598,400 

6 

264,200 

6 

270,000 

4 

60,000 

4 

60,000 

37 

3,049,200 

37 

3.074,450 

119 

20,253,100 

138 

23,155,278 

160 

23,362,300 

179 

26,289,728 

,542 

239,361,400 

1,558 

261,229,328 

Distribution  bv  Appropriation 
Operations 

Facilities  and  Equipment 
Research^  Engineeruig  and  Dev. 

Total 


748 

83,395,400 

764 

95,161.328 

388 

53,886,000 

388 

57,177.000 

406 

102,080,000 

406 

108,891.000 

.542 

239,361,400 

1,558 

261,229,328 
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FEDERAl  AVIATION  ADMINISTRATION 
Nfike  Monroney  Aeronautical  Center 


CentralizflH  Traininf»- 
Logistics  Center; 
Material,  procurement,  project 
management  and  shops 
(Operations-NAS  Logistics) 
(Facilities  and  Equipment) 
Civil  Aeromedical  Opers  &  Research: 
Operations 

Direct  research  at  Civil  Aero- 
medical Institute  Laboratories  (R,E&D) 
Subtotal 
Aviation  Regulation  &  Certification 
Certification  1/ 
FUght  Standards  1/ 
Aviation  Standards: 
Records  servicing  and  analysis 
Operations,  maintenance,  modification 
and  overhaul  of  aircraft 
(Operations) 

(Facilities  and  Equipment) 
Subtotal 
Aviation  Security: 
Aeronautical  Center  Operations: 
NAS  Logistics  Support 
Direction,  Staff  and  Support 
Air  Traffic 
Human  Resource  Management  Division 

Subtotal 
Systems  and  Maintenance:     ^ 
Airway  engmeermg  support 
Total  Program,  Aeronautical  Center 
Distribution  bv  Appropriation: 
Operations 

Facilities  and  Equipment 
Research,  Engineering  and  Development 
Total 


FY  1993  ENACTED 

FY  1994  REOUESTED 

Positions 

Amount 

Positions 

Amount 

745 

113,954,000 

642 

1 10,390,000 

676 

135,673,600 

676 

136,566,900 

620 

93,669,600 

620 

98,504,900 

56 

42,004,000 

56 

38,062,000 

126 

6,570,000 

126 

6,560,000 

93 

10,223,000 

93 

9,352,000 

219 

16,793,000 

219 

15,912,000 

19 

1,164,000 

19 

1,216,800 

84 

7,543,000 

84 

7,585,900 

210 


7,240,000 


207 


7,093,000 


783 

131,072,000 

783 

198,961,000 

751 

70,628,000 

751 

68,391,000 

32 

60,444,000 

32 

130,570,000 

1,096 

147,019,000 

1,093 

214,856,700 

24 

945,400 

24 

975.000 

275 

26,193,100 

275 

25,543,800 

260 

19,682,200 

263 

22,154,100 

12 

721,400 

12 

1,137,000 

72 

4,524,000 

68 

6,890,000 

619 

51,120,700 

618 

55,724,900 

65 

8,735,400 

65 

8,954,200 

3,444 

474,241,100 

3,337 

543,379,700 

3,263 

361,570,100 

3,156 

365,395,700 

88 

102,448,000 

88 

168,632,000 

93 

10,223,000 

93 

9,352,000 

3,444 

474,241,100 

3,337 

543,379,700 

1/  Positions  physically  located  at  center,  but  stafiQng  and  resources  are  part  of  Headquarters  allowance,  and  organization. 
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FEDERAL  AVIATION  ADMINISTRATION 
Mike  Monroney  Aeronautical  Center 

Centralized  Training 

Included  under  this  heading: 

FAA  Academy  -  The  focal  point  for  training  the  agency's  technical  work  force.  Resident 
and  non-resident  training  are  provided  in  air  traffic  control,  &cility  maintenance,  flight, 
and  flight  related  technical  subjects.  Field  training  efiForts  are  supported  through  computer 
based  instruction,  correspondence  study  and  centralized  development  of  on-the-job 
training  materials. 

Transportation  Safety  Institute  -  The  institute  provides  training  in  accident  and  incident 
investigations  and  regulatory  compliance  techniques  for  all  Department  of  Transportation 
(DOT)  modal  administrations    Aviation  security  training  is  provided  for  employees  of 
several  modal  administrations  within  DOT. 

Center  for  Management  Development  -  The  central  point  for  the  development  and 
conduct  of  supervisory  and  managerial  training  for  all  FAA  supervisory  and  management 
personnel.  Courses  are  also  designed  to  keep  supervisors  and  managers  current  on  newly 
developed  supervisory  and  management  practices  and  concepts,  and  to  improve  human 
relations  skills.  The  training  center  is  located  in  Palm  Coast,  Rorida. 

FAA  Logistics  Center 

Included  under  this  heading  are  staffing  and  funding  requirements  for  warehousing, 
procurement,  distribution  and  material  control  functions  necessary  to  furnish  supplies, 
spare  parts  and  components  for  day-to-day  air  navigation  and  air  traffic  control  &cilities 
maintenance  and  operation  and  agency  aircraft  (other  than  aircraft  utilized  for  research  and 
development).  The  work  also  involves  packaging  and  shipping  of  facility  components  to 
sites  where  new  facilities  are  being  installed  or  relocated.  Shop  operations  are  conducted 
for  the  repair  and  overhaul  of  navigation  aids,  air  traffic  control  and  communication 
equipment;  as  well  as  providing  maintenance  support  of  technical  equipment  used  at  the 
FAA  Academy  or  training  programs. 

Aviation  Regulation  and  Certification 

Functions  performed  at  the  Office  of  Aviation  System  Standards  (formerly  the  Aviation 
National  Field  Office)  include  operating  and  managing  national  aviation  safety  data 
systems;  developing  airmen  examination  and  examining  standards;  and  developing 
airworthiness  standards  and  advisory  material.  In  addition,  the  Office  of  Aviation  System 
Standards  publishes  and  maintains  aircraft  certification  technical  publications. 
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Aviation  Standards 

Functions  performed  at  the  OflBce  of  Aviation  System  Standards  OflBce  include  the 
issuance  of  airmen  certificates,  aircraft  registration,  and  the  recording  of  conveyance 
affecting  title  to  U.S.  aircraft  components.  Also  included  are  flight  safety  activities  which 
are  designed  to  ensure  the  adequacy  and  accuracy  of  air  navigation  facilities  and  to 
provide  for  the  development  and  standardization  of  flight  procedures;  FAA  aircraft  fleet 
maintenance  and  engineering;  and  regulatory  and  standards  development. 

Aeronautical  Center  Operations 

This  program  provides  local  human  resource  management,  staff  and  supporting  services  to 
all  of  the  operating  programs  located  at  the  Aeronautical  Center.  The  activities  included 
are  Direction  and  Management,  Civil  Rights,  Legal,  Logistics  Support,  Budget,  Public 
Affairs,  Personnel  Management,  Labor  Relations,  Management  Systems,  Accounting 
Administration  Services,  Data  Systems,  Printing,  Building  and  Grounds  Maintenance,  and 
Penalty  Mail.  This  program  also  includes  common  use  goods  and  services  such  as 
furniture,  supplies,  GSA  store  purchases,  and  equipment  for  various  organizations  located 
at  the  Center. 

System  Maintenance 

The  National  Airway  Systems  Engineering  Division  is  one  of  the  principal  elements  under 
the  Operational  Support  Service.  Primary  fiinctional  responsibilities  are  (1)  providing 
direct  hardware  and  software  engineering  support  to  field  facility  maintenance  elements, 
(2)  encompasses  in-service  improvements  and  modification  development,  evaluation, 
implementation,  direct  engineering  support  to  field  facilities,  and  maintenance  directives 
publications  and  issuance  for  NAS  systems,  i.e..  Environmental,  Weather,  radar.  Beacon, 
Navaids,  and  Communications,  and  (3)  providing  support  to  organizations  involved  in  the 
development/implementation  of  new  NAS  systems,  developing  engineering  designs  and 
preparing  facility  modifications.  Location  of  this  fiinction  at  the  Aeronautical  Center  has 
an  added  advantage  of  providing  engineers  involved  with  direct  access  to  the  equipment 
with  which  manuals  and  modifications  are  concerned. 

Civil  Aeromedical  Institute 

The  Civil  Aeromedical  Institute  (CAMI)  is  devoted  to  aeromedical  operations  and 
research  activities.  Operational  activities  include  (1)  review,  documentation,  information 
retrieval,  and  adjudication  of  airmen  medical  certification,  (2)  operation  of  the  aviation 
medical  examiner  system,  (3)  provision  of  occupational  health  and  clinical  services  for  all 
agency  employees  and  students  at  the  Aeronautical  Center,  (4)  industrial  hygiene 
assessments  and  review  of  FAA  activities  with  respect  to  the  occupational  health  portion 
of  the  Occupational  Safety  and  Health  Act,  (5)  conduct  of  the  airmen  medical  education 
program,  (6)  validation  of  medical  qualification  decisions,  and  (7)  direction  of  aeromedical 
human  factors  and  medical  research  programs. 
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The  research  programs  are  responsive  to  the  National  plan  for  Aviation  Human  Factors 
and  are  comprised  of  the  following  environments;  Flight  Deck,  Air  TraflBc  Control,  Flight 
Deck/ATC  Integration,  Aircraft  Maintenance,  Airway  Facilities  and  Aeromedical 
Research.  The  primary  objectives  of  these  research  activities  are  to:  (1)  increase  the 
effectiveness  of  pilot  and  aircrew;  (2)  define  and  limit  aircrew  and  passenger  risks  in 
normal  and  emergency  civilian  flight  conditions;  (3)  determine  the  involvement  of  medical 
factors  in  accident;  (4)  develop  improved  state-of-the-art  knowledge  and  techniques  in 
support  of  medical  qualifications;  (5)  develop  and  evaluate  improved  selection  and  training 
systems  for  ATCS  and  other  aviation  personnel;  (6)  evaluate  the  impact  of  advanced 
automation  systems  on  ATCS  and  pilot  performance;  (7)  facilitate  information  sensing, 
processing  and  control  in  pilot/ ATCS  communications;  and  (8)  quantify  individual  and 
team  performance  to  reduce  human  errors  and  enhance  safety  and  productivity  in  the 
operation  and  maintenance  of  the  National  Airspace  Systems. 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  AVIATION  ADMINISTRATION 

General  Provisions 

SEC.  301.  During  the  current  fiscal  year  applicable  appropriations  to  the  Department  of 
Transportation  shall  be  available  for  maintenance  and  operation  of  aircraft;  hire  of 
passenger  motor  vehicles  and  aircraft;  purchase  of  liability  insurance  for  motor  vehicles 
operating  in  foreign  countries  on  official  department  business;  and  uniforms,  or  allowances 
therefor,  as  authorized  by  law  (5  U.S.C.  5901-5902). 

SEC.  303.  Funds  appropriated  under  this  Act  for  expenditures  by  Federal  Aviation 
Administration  shall  be  available  (1)  except  as  otherwise  authorized  by  the  Art  of 
September  30,  1950  (20  U.S.C.  236-244),  for  expenses  of  primary  and  secondary 
schooling  for  dependents  of  Federal  Aviation  Administration  personnel  stationed  outside 
the  continental  United  States  at  costs  for  any  given  area  not  in  excess  of  those  of  the 
Department  of  Defense  for  the  same  area,  when  it  is  determined  by  the  Secretary  that  the 
schools,  if  any,  available  in  the  locality  are  unable  to  provide  adequately  for  the  education 
of  such  dependents,  and  (2)  for  transportation  of  said  dependents  between  schools  serving 
the  area  that  they  attend  and  their  places  of  residence  when  the  Secretary,  under  such 
regulations  as  may  be  prescribed,  determines  that  such  schools  are  not  accessible  by  public 
means  of  transportation  on  a  regular  basis. 

SEC.  306.  None  of  the  funds  in  this  Art  shall  be  used  for  the  planning  or  execution  of  any 
program  to  pay  the  expenses  of,  or  otherwise  compensate,  non-Federal  parties  intervening 
in  regulatory  or  adjudicatory  proceedings  funded  in  this  Art. 

SEC.  307.  None  of  the  fiinds  appropriated  in  this  Art  shall  remain  available  for  obligation 
beyond  the  current  fiscal  year,  nor  may  any  be  transferred  to  other  appropriations,  unless 
so  provided  herein. 

SEC.  309.  The  expenditure  of  any  appropriation  under  this  Art  for  any  consulting  service 
through  procurement  contrart  pursuant  to  sertion  3109  of  title  5,  United  States  Code, 
shall  be  limited  to  those  contracts  where  such  expenditures  are  a  matter  of  public  record 
and  available  for  public  inspertion,  except  where  otherwise  provided  under  existing  law, 
or  under  existing  Executive  order  issued  pursuant  to  existing  law. 

SEC.  [3 17]  3 13.  Notwithstanding  any  other  provision  of  law,  funds  appropriated  in  this  or 
any  other  Art  intended  for  studies,  reports,  training,  salaries,  or  research,  and  related  costs 
thereof  including  necessary  capital  expenses,  including  site  acquisition,  construrtion  and 
equipment,  are  available  for  s'lch  purposes  to  be  condurted  through  contrarts,  grants,  or 
financial  agreements  with  the  educational  institutions  that  are  specified  in  such  Arts  or  in 
any  report  accompanying  such  Arts. 
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SEC.  [319]  314.  [ESSENTIAL  AIR  SERVICE  COMPENSATION.-]  Not  withstanding 
any  other  provision  of  law,  the  Secretary  of  Transportation  shall  make  payment  of 
compensation  under  subsection  419  of  the  Federal  Aviation  Act  of  1958,  as  amended,  only 
to  the  extent  and  in  the  manner  provided  in  appropriations  Acts,  at  times  and  in  a  manner 
determined  by  the  Secretary  to  be  appropriate,  and  claims  for  such  compensation  shall  not 
arise  except  in  accordance  with  this  provision. 

SEC.  [321]  315.  The  Secretary  of  Transportation  is  authorized  to  transfer  funds 
appropriated  for  any  office  of  the  Office  of  the  Secretary  to  any  other  Office  of  the 
Secretary:  Provided,  That  no  appropriation  shall  be  increased  or  decreased  by  more  than  5 
per  centum  by  all  such  transfers:  Provided  further,  That  any  such  transfer  shall  be 
[submitted  for  approval]  reported  to  the  House  and  Senate  Committees  on 
Appropriations. 

SEC  [324]  316.  Notwithstanding  any  other  provision  of  law,  airports  may  transfer, 
without  consideration,  to  the  Federal  Aviation  Administration  instrument  landing  systems 
(along  with  associated  approach  lighting  equipment  and  runway  visual  range  equipment) 
which  conform  to  Federal  Aviation  Administration  design  and  performance  specifications, 
the  purchase  of  which  was  assisted  by  a  Federal  airport  aid  program,  airport  development 
aid  program  or  airport  improvement  program  grant.  The  Federal  Aviation  Administration 
shall  accept  such  equipment,  which  shall  thereafter  be  operated  and  maintained  by  the 
Federal  Aviation  Administration  in  accordance  with  agency  criteria. 

SEC.  [326]  317.  None  of  the  funds  in  this  Act  shall  be  available  to  award  a  multiyear 
contract  for  production  end  items  that  (1)  includes  economic  order  quantity  or  long  lead 
time  material  procurement  in  excess  of  $10,000,000  in  any  one  year  of  the  contract  or  (2) 
includes  a  cancellation  charge  greater  than  $10,000,000  which  at  the  time  of  obligation 
has  not  been  appropriated  to  the  limits  of  the  government's  liability  or  (3)  includes  a 
requirement  that  permits  performance  under  the  contract  during  the  second  and 
subsequent  years  of  the  contract  without  conditioning  such  performance  upon  the 
appropriation  of  funds:  Provided,  That  this  limitation  does  not  apply  to  a  contract  in 
which  the  Federal  Government  incurs  no  financial  liability  from  not  buying  additional 
systems,  subsystems,  or  components  beyond  the  basic  contract  requirements. 

SEC.  [328]  319.  None  of  the  funds  in  this  Act  shall  be  available  for  planning  or  executing 
any  rules  or  regulations  to  add  Passenger  Facility  Charges  to  the  cost  of  travel  benefits 
conunonly  known  as  "frequent  flyer  award  certificates"  or  any  other  bonus  program 
offered  by  any  airline. 
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GLOSSARY  OF  ABBREVIATIONS  APPEARING  IN  FAA  JUSTIHCATION 


AAS 

AAS 

ACARS 

ACCC 

ACD 

ACF 

ACSEP 

ACT 

ADAP 

ADAS 

ADCN 

ADDM 

ADI 

ADL 

ADP 

ADS 

ADTN 

AERA 

AF 

AFB 

AHS 

AFSS 

AIM 

AIP 

ALS 

ALSIM 

ALSIP 

AMASS 

AMIS 

AMMP 

AMS 

Aincs 

AOS 

ARF 

ARINC 

ARRA 

ARTCC 

ARTS 

AS  AS 

ASDE 

ASDO 

ASOS 


Advanced  Automation  System 

Automated  Aiiport  Service 

Air  Carrier  Address  and  Reporting  System 

Area  Control  Computer  Complex 

Automatic  Call  Distributor 

Area  Control  Facility 

Aircraft  Certification  Survey  Evaluation  Program 

Federal  Aviation  Administration  Technical  Center 

Airport  Development  Aid  Program 

AWOS  Data  Acquisition  System 

Agencywide  Administrative  Data  Communications  Network 

Automated  Documentation  Development  and  Maintenance 

Attitude  Direction  Indicator 

Aeronautical  Data  Link 

Automated  Data  Processing 

Automatic  Dependent  Surveillance 

Administrative  Data  Telecommunications  Network 

Automated  En  Route  Air  Traffic  Control 

Airway  Facilities 

Air  Force  Base 

Aufomated  Flight  Inspections  System 

Automated  Flight  Service  Station 

Aeronautical  Information  Management  Program 

Airport  Improvement  Program 

Approach  Light  System 

Airport  Landside  Simulation  Model 

^jproach  Lighting  System  Improvement  Program 

Airport  Movement  Areas  Safety  System 

Aircraft  Management  Information  System 

y^gency  Management  Modernization  Plan 

Aeronautical  Mobil  Service 

Alaskan  NAS  Interfacility  Communications  System 

Operational  Support  Service 

Aviation  Route  Forecast 

Aeronautical  Radio,  Incorporated 

Aircraft  Registration  Records  Administration  System 

Air  Route  Traffic  Control  Center 

Automatic  Radar  Terminal  System 

Aviation  Safety  Analysis  System 

Airport  Surface  Detection  Equipment 

Aviation  Standards  District  Office 

Automated  Surface  Observing  System 
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ASER 

ASI 

ASTA 

ASR 

ASRS 

ATAS 

ATC 

ATCAC 

ATCCC 

ATCRBS 

ATCT 

AXIS 

ATMS 

ATN 

AT&T 

AUTODIN 

AVS 

AWIPS 

AWIS 

AWOS 

AWPG 

BANS 

BIS 

BPS 

BRTTE 

BUEC 

CAAA 

CAD 

CADM 

CDS 

CAEG 

CAIS 

CAMI 

CARF 

CAT 

CBR 

CBI 

CCD 

CCMS 

CCS 

CD 

CDR 

CDS 

CDTI 


Air  Route  Surveillance  Radar 

Aviation  Safety  Inspector 

Airport  Surface  Traffic  Automation 

Airport  Surveillance  Radar 

Aviation  Safety  Reporting  System 

Automated  Traffic  Advisory  Service 

Air  Traffic  Control 

Air  Traffic  Control  Advisory  Committee 

Air  Traffic  Control  Command  Center 

Air  Traffic  Control  Radar  Beacon  System 

Airport  Traffic  Control  Tower 

Automated  Terminal  Information  System 

Advanced  Traffic  Management  System 

Aeronautical  Telecommunications 

American  Telephone  and  Telegraph 

Automatic  Digital  Network 

Office  of  Aviation  Standards 

Advanced  Weather  Information  Processing  Systems 

Airport  Weather  Information  System 

Automated  Weather  Observing  System 

Aviation  Weather  Products  Generator 

Bright  Radar  Indicator  Tower  Equipment  (BRTT^ 

Alpha-Numeric  Subsystem 
Budget  Information  System 
Bits  Per  Second 

Bright  Radar  Indicator  Tower  Equipment 
Backup  Emergency  Commuuications 
Clean  Air  Act  Amendment 
Computer  Aided  Design 
Computer-Aided  Decisionmaking 
Computer  Dispatch  System 
Computer  Aided  Engineering  Graphics 
Comprehensive  Airmen  Information  System 
Civil  Aeromedical  Institute 
Central  Altitude  Reservation  Function 
Category 

Commercially  Based  Rent 
Computer  Based  Instruction 
Configuration  Control  Decision 
Central  Control  Monitoring  System 
Controller  Chart  Supplement 
Common  Digitizer 
Critical  Design  Review 
Computerized  Dispatch  System 
Cockpit  Display  of  Traffic  Information 
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CERAP 

CERAP 

CFCF 

CFR 

CIP 

as 

CONUS 

CORN 

COS 

COTS 

CPG 

CPMIS 

CRDA 

GSRS 

CT 

CUP 

CWF 

CWP 

CWSU 

DAFIS 

DAR 

DARC 

DASD 

DASI 

DBRTTE 

DECCO 

DEMARCS 

DER 

DF 

DLP 

DME 

DMN 

DMSA 

DOD 

DOL 

DOS 

DOT 

DOTS 

DTDM 

DUATS 

DVOR 

EAP 

EARTS 

EDS 

EFAS 


Combined  Center  Radar  Approach  Control 

Consolidate  San  Juan  Facilities  Center  Radar  Approach 

Central  Flow  Control  Function 

Crash-Fire  Rescue 

Capital  Investment  Plan 

Computer  Information  Systems 

Continental,  Contiguous,  or  Conterminous  United  States 

Computer  Resource  Nucleus 

Change  of  Station 

Commercial  off-the-shelf 

Central  Programming  Group 

Consolidated  Personnel  Management  Information  System 

Converging  Runway  Display  Aid 

Civil  Service  Retirement  System 

Centralized  Training 

Central  Utilities  Plant 

Controller  Woric  Force 

Central  Weather  Processor 

Central  Weather  Service  Unit 

Departmental  Accounting  and  Financial  Information  System 

Designated  Airworthiness  Rq)resentative 

Direct  Access  Radar  Channel 

Digital  Access  Storage  Devices 

Digital  Altimeter  Setting  Devices 

Digital  Bright  Radar  Indicator  Tower  Equipment 

Defense  Commercial  Communications  Office 

Demarcation 

Designated  Engineering  Representative 

Direction  Finder 

Data  Link  Processor 

Distance  Measuring  Equipment 

Data  Multiplexing  Networic 

Designated  Major  Systems  Acquisition 

Department  of  Defense 

Department  of  Labor 

Department  of  State 

Department  of  Transportation 

Dynamic  Ocean  Track  System 

Deterministic  Time  Division  Multiplexing 

Direct  User  Access  Terminal 

Doppler  Very  High  Frequency  Omnidirectional  Range 

Employee  Assistance  Program 

En  Route  Automated  Radar  Tracking  System 

Explosive  Detection  System 

En  Route  Flight  Advisory  Service 
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EFIS  Electronic  Flight  Instnimentation  Systems 

EFR  Electronic  Flight  Rules 

rap  Employee  Involvement  Program 

HS  Enforcement  Information  System  ' 

EOQ  Economic  Order  Quantity 

EPA  Environmental  Protection  Agency 

EPATS  Electronic  Planning  and  Tracking  System 

ETMS  Enhanced  Traffic  Management  System 

E&R  Exchange  and  Rq)air 

FAA  Federal  Aviation  Administration 

FAAP  Federal  Aid  Airport  Program 

FAALC  Federal  Aviation  Administration  Logistics  Center 

FAATC  Federal  Aviation  Administration  Technical  Center 

FAATSAT  FAA  Telecommunications  Satellite 

FAM  Federal  Air  Marshall 

FAR  Federal  Air  Regulation 

F&E  Facilities  and  Equipment 

FCC  Federal  Communications  Conunission 

FDD  Flight  Data  Display 

FDIO  Flight  Data  InputyOuqjut 

FDR  Flight  Data  Recorder 

FDS  Flight  Director  Systems 

FEDSTRIP  Federal  Standards  Requisition  and  Issue  Procedures 

FEMA  Federal  Emergency  Management  Agency 

FERS  Federal  Employees'  Retirement  System 

FIAO  Flight  Inspection  Area  Office 

FL  Flight  Level 

FMS  Flight  Management  System 

FOIA  Freedom  of  Information  Act 

FPL  Full  Performance  Level 

FPS  Military  Primary  Radar 

FRP  Federal  Radio  Navigation  Plan 

FSAS  Flight  Service  Automation  System 

FSDO  Right  Standards  District  Office 

FSDPS  Flight  Service  Data  Processing  System 

FSS  Flight  Service  Station 

FSTN  Federal  Secure  Telqjhone  Network 

FTE  Flight  Technical  Error 

FTE  FuU-Tmie  Equivalent 

FTP  Full-Time  Permanent 

FTS  Federal  Telecommunication  System 

G/A  General  Aviation 

GNAS  General  National  Airspace  System 

GPS  Global  Positioning  System 

GREAT  Graduate-Level  Research  and  Education  in  Aviation 
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GSA 

HAT 

HCVR 

HEMP 

HF 

m-EFAS 

HR 

HRM 

HUD 

HVAC 

lAO 

lAPA 

ICAO 

ICSS 

IFDT 

IFIO 

IFM 

IFO 

IFR 

IFSS 

ILS 

IMC 

INS 

lOT&E 

m&D 

IRMP 

ISP 

ISU 

ISSS 

ITU 

IVRS 

JAWS 

JSS 

LCN 

LINCS 

UP 

US 

L,P&HR 

liWAS 

LOFF 

LORANC 


LRR 


Technology 

General  Services  Administration 

Height  Above  Touchdown 

High  Capacity  Voice  Recorders 

High  Altitude  Electromagnetic  Pulse 

High  Frequency 

Hi  Fi  Altitude  En  Route  Flight  Advisory  Service 

Human  Relations 

Human  Resources  Management 

Head-Up  Display 

Heating,  Ventilating  and  Air  Conditioning 

International  Aircraft  Operator 

Instrument  Approach  Procedures  Automation 

International  Civil  Aviation  Organization 

Integrated  Communications  Switching  System 

Interfacility  Data  Transfer 

International  Flight  Inspection  Office 

Integrated  Flow  Management 

International  Field  Office 

Instrument  Flight  Rules 

International  Flight  Service  Station 

Instrument  Landing  System 

Instrument  Meteorological  Conditions 

Inertial  Navigation  Systems 

Independent  Operational  Test  and  Evaluation 
Independent  Research  and  Development 
Information  Resources  Management  Plan 
Interim  Support  Plan 
Inertial  Sensor  Unit 
Initial  Sector  Suite  Subsystem 
International  Telecommunication  Union 
Interim  Voice  Response  System 
Joint  Airport  Weather  Studies 
Joint  Surveillance  System 
Local  Communications  Network 
Leased  Interfacility  NAS  Communications  System 
Limited  Installation  Program 
Logistics  and  Inventory  System 
Labor,  Personnel  and  Human  Relations 
Low  Level  Wind  Shear  Alert  System 
LORANC  Flight  Following 

Long  Range  Navigation  System  -  [Pulsed,  Hypeiiwlic) 
Gyrating  in  90  -  1 10  kHz  (kilohertz)  Frequency 
Band] 
Long  Range  Radar 
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LRU 

LSA 
MAHS 
MALS 
MALSR 

MAPO 
MAR 
MAX-E 
MCC 

Ma 

MDA 

MILSTRIP 

MLS 

MMAC 

MMS 

MNPS 

MODES 

MODE-S 

MOPS 

MPS 

MSL 

MTD 

MWP 

NAD 

NADIN 

NAILS 

NAMFAC 

NARE 

NARACS 

NAS 

NASA 

NASAO 

NASIP 

NASP 

NASPAC 

NATCOM 

NAVAID 

NAVSTAR 

NBS 

NCU 

NDB 

NDI 

NEPA 


Line  Rq)laceable  Unit 

Logistics  Support  Analysis 

Multiple  En  Route  Automatic  Flight  Inspection  System 

Medium-Intensity  Approach  Lighting  System 

Medium-Intensity  Approach  Lighting  System  with  Runway 

Alignment  Indicator  Lights 
Maintenance  Automation  Program  Office 
Minimally  Attended  Radar 
Modular  X-ray  System 
Maintenance  Control  Center 
Mode  C  Intruder 
Minimum  Descent  Altitude 
Military  Standard  Requisition  and  Issue  Procedures 
Microwave  Landing  System 
Mike  Monroney  Aeronautical  Center 
Maintenance  Management  System 
Minimum  Navigation  Performance  System 
Discrete  Addressable  Secondary  Radar  System  with 

Data  Link 
Mode  Select  Air  Traffic  Control  Radar  Beacon  System 
Minimum  Operational  Performance  Standard 
Maintenance  Processor  Subsystem 
Mean  Sea  Level 
Moving  Target  Detection 
Meteorological  Weather  Processor 
North  American  Datum 
National  Airspace  Data  Interchange  Netwoiic 
National  Airspace  System  Integrated  Logistic  Support 
National  Airspace  Management  Facility 
National  Airspace  Review  Enhancement 
National  Radio  Communications  System 
National  Airspace  System 
National  Aeronautics  and  Space  Administration 
National  Association  of  State  Aviation  Officials 
National  Aviation  Safety  Inspection  Program 
National  Airspace  System  Plan 

National  Airspace  System  Performance  Analysis  Capability 
National  Communications  Center,  Kansas  City,  Missouri 
Navigational  Aid 

Navigation  System  Using  Timing  and  Ranging 
National  Bureau  of  Standards 
Navigational  Computer  Unit 
Non  Directional  Beacon 
Nondestructive  Inspection 
National  Environmental  Policy  Act 
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NEXRAD 
NFDC 
NHC 
NGS 

Nm 

NMCC 

NMR 

NOS 

NOTAM 

NPIAS 

NPRM 

NSDD 

NSEP 

NSL 

NSSF 

NTSB 

NWS 

O.O. 

OATS 

OCAT 

OCR 

ODAPS 

OFDPS 

0MB 

OSHA 

OMEGA 

OPM 

OWCP 

PAM 

PAMRI 

PAPI 

PCB 

PCB 

PC&B 

PCRM 

PCS 

PCS 

PD&E 

PDME 

PFC 

PL 

PMIS 

PMS 

PPI 


Next  Generation  Weather  Radar 

National  Flight  Data  Center 

National  Facilities  Information  Systems 

National  Geodetic  Survey 

National  Institutes  of  Health 

Network  Management  and  Control  Center 

Nuclear  Magnetic  Resonance 

National  Ocean  Service 

Notice  to  Airmen 

National  Plan  of  Integrated  Airport  System   ' 

Notice  of  Proposed  Ruling 

National  Security  Decision  Directives 

National  Security  Emergency  Prq}aredness 

National  Simulation  Laboratory 

National  Airspace  System  Simulation  Support  Facility 

National  Transportation  Safety  Board 

National  Weather  Service 

Other  Objects 

Office  Automation  Technology  System 

Oklahoma  City  Airport  Trust 

Optical  Character  Reader 

Oceanic  Display  and  Plaiming  System 

Offshore  Flight  Data  Processing  Systems 

Office  of  Management  and  Budget 

Occupational  Safety  and  Health  Administration 

Very  Low  Frequency,  Continuous  Wave  Radio  Navigation 

System  Operating  in  10-14  KHZ  Frequency  Range 
Office  of  Persormel  Management 
Occupational  Workmans  Compensation  Program 
Peripheral  Adapter  Module 
PAM  Replacement 
Precision  Approach  Path  Indicator 
^olychlorinated  Biphenyl 
Printed  Circuit  Board 
Persoimel  Compensation  and  Benefits 
Parallel  and  Converging  Runway  Monitors 
Permanent  Change-of-Station 
Power  Conditioning  System 
Plaiming,  Directions,  Evaluations 
Precision  Distance  Measuring  Equipment 
Passenger  Facility  Charge 
Public  Law 

Personnel  Management  Information  System 
Performance  Management  System 
Plan  Position  Indicators 
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PPIMS 

PRM 

PRMS 

R&D 

RAIL 

RAPCON 

RASS 

RBDE 

RCAG 

RCE 

RCF 

RCL 

RCMS 

RCO 

RCOM 

R&D 

REAP 

R,E&D 

REIL 

RH 

RFP 

RML 

RMLR 

RMLT 

RMM 

RMMS 

RMS 

RNAV 

RSPA 

RTCA 

RTF 

RTR 

RVR 

RW 

SAFE 

SAM 

SARPS 

SARTS 

SBIR 

SCFM 

SCT 

SH 

SFO 

SIAP 

SIDP 


Personal  Property  In-Use  Management  System 

Precision  Runway  Monitors 

Performance  Management  and  Recognition  System 

Research  and  Development 

Runway  Alignment  Indicator  Lights 

Radar  Approach  Control 

Radar  Analysis  Software  System 

Broadband  Radar  Remoting  and  Display  Equipment 

Remote  Center  Air/Ground  Conmiunications  Facility 

Radio  Control  Equipment 

Remote  Communications  Facility 

Radio  Communications  Link 

Runway  Configuration  Management  System 

Remote  Communications  Outlet 

NAS  Recovery  Communications 

Research  and  Development 

Records  Examination  Assistance  Program 

Research,  Engineering  and  Development 

Runway  End  Identification  Lights 

Radio  Frequency  Interference 

Request  for  Proposal 

Radar  Microwave  Link 

Radar  Microwave  Link  Repeater 

Radar  Microwave  Link  Terminal 

Remote  Maintenance  Monitoring 

Remote  Maintenance  Monitoring  System 

Remote  Monitoring  Subsystem 

Area  Navigation 

Research  and  Special  Programs  Administration 

Radio  Technical  Conununication  for  Aeronautics 

Radar  Training  Facility 

Remote  Transmitter/Receiver 

Runway  Visual  Range 

Runway  Visibility  Value 

Safety  Activity  Functional  Evaluation 

System  for  Acquisition  Management 

Standards  and  Recommended  Practices 

Stand  Alone  Radar  Training  System 

Small  Business  Innovative  Research 

Standard  Cubic  Feet  Per  Minute 

Southern  California  TRACON 

System  Engineering  and  Integration 

Single  Frequency  Outlet 

Standard  Instrument  Approach  Procedure 

Supervisory  Identification  and  Development  Program 
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SMP 

SPAS 

SPCC 

SRAP 

SSB 

SSCL 

SSR 

SSR 

STAR 

STDM 

STORM 

SUA 

SUPS 

TAA 

TAC 

TACAN 

TATCA 

TCA 

TCAS 

TCCC 

TCS 

TDLS 

TDWR 

TELCO 

TELPAK 

TERPS 

TNf&O 

TMS 

TMU 

TRACAB 

TRACON 

TRB 

TSC 

TSSC 

TVOR 

TVSR 

TWA 

TXP 

UAS 

UHF 

UPS 

USAF 

USCG 

USD 


Special  Maintenance  Project 

Safety  Performance  Analysis  Subsystem 

Spill  Prevention  Counter  Measure  and  Control 

Senor  Receiver  and  Processor 

Single  Side  Band 

System  Support  Computer  Complex 

Secondary  Surveillance  Radar 

Solid-State  Radiation 

Southern  California  Terminal  Airspace  Realignment 

Statistical  Time  Division  Mult^lexing 

Stormscale  Operation  and  Research  Meteorology 

Special  Use  Aircraft 

Suspected  Unapproved  Parts  System 

Terminal  Advanced  Automation 

Technical  Activities  Committees 

Tactical  Air  Navigation 

Terminal  Air  Traffic  Control  Automation 

Terminal  Control  Areas 

Traffic  Alert  and  Collision  Avoidance  System 

Tower  Control  Computer  Complex 

Tower  Conununications  Sy^ems 

Tower  Data  Link  System 

Terminal  Doppler  Weather  Radar 

Telephone  Company 

Telq>hone  Package 

Terminal  Instrument  Procedures 

Telecommunications,  Management  and  Operations 

Traffic  Management  System 

Traffic  Management  Unit 

Terminal  Radar  y^roach  Control  in  the  Tower  Cab 

Terminal  Radar  Approach  Control 

Transportation  Research  Board 

pOT  Transportation  System  Center 

Technical  Support  Services  Contract 

Terminal  Very  High  Frequency  Oaua-  Directional  Radio 

Range 
Terminal  Voice  Switch  Rq>lacement 
Travelling  Wave  Antenna 

Military  Designation  for  a  Radar  Beacon  Processing  System 
Uniform  Accounting  System 
Ultra  High  Frequency 
Uniform  Payroll  System 
United  States  Air  Force 
United  States  Coast  Guard 
Utilization,  Screening  and  Disposal 
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VASI 

VDP 

VFR 

VHF 

VMC 

VOLMET 

VOR 

VORTAC 

VOT 

VRS 

VSCS 

WCP 

WIGS 

WMSC 

WMSCR 

WPMS 

WX 


Visual  Approach  Slope  Indicator 

Visual  Descent  Point 

Visual  Flight  Rules 

Very  High  Frequency 

Visual  Meteorological  Conditions 

Meteorological  Information  for  Aircraft  in  Flight 

Very  High  Frequency  Omnidirectional  Radio  Range 

VOR  Co-located  and  TRACON 

VHF  Omnidirectional  Range  Test 

Voice  Response  System 

Voice  Switching  and  Control  System 

Weather  Communications  Processor 

Within  -  Grade  Salary  Increases 

Weather  Message  Switching  Center 

Weather  Message  Switching  Center  Replacement 

Work  Program  Management  system 

Weather 
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DEPARTMENT  OP  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RESOURCE  SUMMARY  -  FINANCING 
(Dollars  In  Thousands) 

Budget  Authority 

1994 
Appropriation  1992        1993        Request 

Office  of  the  Administrator 16,442  17,152  15,447  1/ 

Local  Rail  Freight  Assistance 11,500  8,000         

Freightline  Rehabilitation 

Railroad  Safety 37,706  40,648  44,916 

Railroad  Research  and  Development 22,331  25,205  18,166 

Conrail  Labor  Protection 

Conrail  Commuter  Transition 

Assistance 13,600         7,000  

Northeast  Corridor  Improvement 

Program 205,000      204,100     204,100 

Grants  to  the  National  Railroad 

Passenger  Corporation  506,000      496,000      633,000  2/ 

Mandatory  Passenger  Rail 

Service  Payments 150.200       146.000         

Subtotal,  Amtrak 656,200      642,000      633,000 

Amtrak  (FY  1993  Stimulus) 187,844  

Amtrak  Corridor  Improvement  Loans: 

Pre-Credit  Reform  -103        -518 

Post-Credit  Reform 3,500  844         

Railroad  Rehabilitation  and 
Improvement  Financing  Funds: 

Pre-Credit  Reform                       -22,892        -7,041       -6,669 
Post-Credit  Reform  412         

Trust  Fund  Share  of  High-Speed  Ground 
Transportation  Development  (Parent 

account)  (contract  authority) 5,000       50,000        5,000 

Trust  Fund  Share  of  High-Speed  Ground 
Transportation  Development 

(contract  authority) ™      100,000  3/ 

High-Speed  Ground  Transportation 

Development  (General  account) 35.000  3/ 

Subtotal  Budget  Authority 948,387     1,176,061    1,048,442 

Proprietary  Receipts  (User  Peas) -31.247  4/    -34.701  4/   -37.424 

Total  Budget  Authority 917,140     1,141,360    1,011,018 

\l  Program  level  is  $18.24  million  (includes  $15,447  million  in  new  budget 

authority  and  $2,793  million  in  FY  1993  carryover  funds). 

2/     Includes  funds  for  Mandatory  Passenger  Rail  Service  Payments. 

3/     Investment  programs. 

4/     Total  FY  1992  assessment  $32,080;  actual  collections  $31,247  (as  of 

9/30/92).   Balance  of  $833  included  in  FY  1993  estimate  -  $833-f $33,868 
(FY  93  a8se8sment)=$34,701. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RESOURCE  SUMMARY  -  FINANCING 
(Dollars  in  Thousands) 


Net  Obligations 


Appropriation 

Office  of  the  Administrator 

Local  Rail  Freight  Assistance 

Freightline  Rehabilitation 

Railroad  Safety 

Railroad  Research  and  Development 

Conrail  Labor  Protection 

Conrail  Commuter  Transition 

Assistance 

Northeast  Corridor  Improvement 

Program 

Grants  to  the  National  Railroad 

Passenger  Corporation 

Mandatory  Passenger  Rail 

Service  Payments 

Subtotal,  Amtrak 

Amtrak  (FY  1993  Stimulus) 

Amtrak  Corridor  Improvement  Loans: 
Post-Credit  Reform 

Railroad  Rehabilitation  and 
Improvement  Financing  Funds: 

Pre-Credit  Reform 

Post-Credit  Reform 

Trust  Fund  Share  of  High-Speed  Ground 
Transportation  Development  (Parent 
account)  (contract  authority) 

Trust  Fund  Share  of  High-Speed  Ground 
Transportation  Development 

(contract  authority) 

High-Speed  Ground  Transportation 

Development  (General  account) 

Total  Net  Obligations 


1994 

1992 

1993 

'*gq"«g<^ 

18,300 

26,806 

18,240  3/ 

11,111 

10,034 



37,384 

40,939 

44,916 

22,798 

33,297 

18,166 

13,600 

210,233 

504,300 
150.200 
654,500 

3,598 
251 


7,000 

221,556 

530,960 
146.000 
676,960 
187,844 

3,801 


723  1/ 


5,000  2/ 


204,100 
633,000  4/ 


633,000 


971,775 


1,213,960 


5,000  2/ 

100,000  2/  5/ 

35.000  2/  5/ 
1,058,422 


\l  Technical  correcton  to  Budget  Appendix  summary  table. 

2/     Obligation  limitation. 

3/     Includes  $2,793  million  in  FY  1993  carryover  funds  held  in  reserve  for 

FY  1994. 
4/     Includes  funds  for  Mandatory  Passenger  Rail  Service  Payments. 
5/     Investment  programs. 
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DEPARTMENT  OP  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RESOURCE  SUMMARY  -  FINANCING 
(Dollars  in  Thousands) 

Outlays 

1994 
Appropriation  1992        1993       Request 

Office  of  the  Administrator 19,152  31,989  25,716 

Local  Rail  Freight  Assistance 5,698  11,268  11,266 

Freightline  Rehabilitation 640        

Railroad  Safety 37,976  37,433  45,291 

Railroad  Research  and  Development 21,470  31,280  21,326 

Conrail  Labor  Protection -8        

Conrail  Commuter  Transition 

Assistance 7,506      3,128       19,055 

Northeast  Corridor  Improvement 

Program 173,083    144,141      229,877 

Grants  to  the  National  Railroad 

Passenger  Corporation 507,967     377,703       617,397  1/ 

Mandatory  Passenger  Rail 

Service  Payments 150.200    146.000  

Subtotal,  Amtrak 658,167     523,703       617,397 

Amtrak  (FY  1993  Stimulus) 28,177       131,491 

Amtra)c  Corridor  Improvement  Loans: 

Pre-Credit  Reform -103         -518 

Post-Credit  Reform 844        844  

Railroad  Rehabilitation  and 
Improvement : 

Pre-Credit  Reform -16,735     -6,755       -6,769 

Post-Credit  Reform 412         

Trust  Fund  Share  of  High-Speed  Ground 
Transportation  Development  (Parent 

account)  (contract  authority) 2,000        4,000 

Trust  Fund  Share  of  High-Speed  Ground 
Transportation  Development 

(contract  authority) 100,000  2/ 

High-Speed  Ground  Transportation 

Development  (General  account) -73.000  2/ 

Subtotal  Outlays 907,793     807,517     1,125,132 

Proprietary  Receipts  (User  Fees) -31.247     -34.701       -37.424 

Total  Outlays 876,546     772,816     1,087,708 

1/  Includes  Mandatory  Passenger  Rail  Service  Payments. 

i/    Reflects  net  outlays  of  $27  million  for  investment  programs. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RESOURCE  SUMMARY  -  STAFFING 


Positions  and  FTEs 


1113 1994 

.  ^  .                         ^992         Enacted    Revised  Request 

Approprxptigp                       Pos.   FTEs     Pos.    FTEs    FTEs  Pes.   FTEs" 

Office  of  the  Administrator 197    179     195    184     184  195    184 

Railroad  Safety 522    475      537     512      512  566    529.5 

Railroad  Research  and  Development.    22     17       23      19.5     19.5  23     20 

High-Speed  Ground  Transportation..  _;_;_^       j_,_^            ^_^_^          ....     ....  20    15 

Subtotal,  Ceiling 741    671      755     715.5    715.5  804    748.5 

Non-C.iling .:^     _8      ^.^     _12     __10  ^^     i; 

^*-'^ 7«1    679      755     732.5    725.5  804    760.5 

(733)    (726)  (761) 


67-439  0-93-18 


544 

DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 
FY  1994  CONGRESSIONAL  SUBMISSION 

GENERAL  STATEMENT 

INTRODDCTION 

The  mission  of  the  Federal  Railroad  Administration  (FRA)  is  to 
promulgate  and  enforce  rail  safety  regulations,  administer 
financial  assistance  programs  for  certain  railroads,  conduct 
research  and  development  in  support  of  improved  railroad  safety 
and  national  rail  transportation  policy,  manage  the  rehabilita- 
tion of  northeast  corridor  rail  passenger  service,  oversee  the 
Alaska  Railroad  during  the  post-transfer  period,  consolidate 
government  support  of  rail  transportation  activities,  and 
facilitate  the  development  of  new  and  improved  rail  technology. 

FY  1994  BUDGET  POLICY 

The  total  FY  1994  request  for  FRA  is  $1,056  billion,  which 
includes  a  10  percent  increase  in  safety  programs,  continued 
funding  for  Amtrak  and  the  Northeast  Corridor  programs,  and  an 
increase  of  $135  million  for  High-Speed  Ground  Transportation 
(HSGT)  Research  and  System  Development.   Funding  is  not  requested 
to  continue  the  special  rail  improvement  projects  in  the  Local 
Rail  Freight  Assistance,  Conrail  Commuter  Transition  Assistance, 
Amtrak  Corridor  Improvement  Loans,  and  Railroad  Rehabilitation 
and  Improvement  Financing  programs. 

This  budget  is  a  milestone  for  FRA  since  it  recognizes  the 
magnitude  of  FRA's  programs,  the  need  for  adequate  resources,  and 
the  critical  link  between  resources  and  program  accomplishments. 
It  actively  supports  High-Speed  Ground  Transportation 
Development,  a  goal  incorporated  in  the  Intermodal  Surface 
Transportation  Efficiency  Act  (ISTEA) .   Further,  it  provides 
continued  support  for  Amtrak  and  the  Northeast  Corridor  programs. 

The  positions  and  funding  requested  represent  a  heavy  Federal 
commitment  to  railroad  safety  and  new  technology  legislation. 
FRA's  goals  are  to  provide  safe  and  efficient  transportation  now 
and  provide  better  long-term  solutions  for  the  railroad  industry 
and  the  national  transportation  system.   FRA's  FY  1994  budget 
request  will  allow  these  goals  to  be  accomplished. 

STAFFING 

The  FRA  FY  1994  budget  includes  funding  for  a  total  of  761  FTEs 
(749  ceiling  and  12  non-ceiling) .   This  reflects  a  net  increase 
of  35  FTEs  over  the  FY  1993  revised  level.   One  of  the  major 
constraints  over  the  last  several  years  in  dealing  effectively 
with  criticism  of  the  railroad  programs  has  been  inadequate 
staffing.   The  35  new  FTEs  will  allow  FRA  to  maintain  ongoing 
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work,  address  regulatory,  rulemaking  and  waiver  backlogs,  focus 
on  other  Congressional  mandates  and  Departmental  commitments,  and 
begin  a  new  high-speed  ground  transportation  program. 

Most  of  these  positions  are  safety-related.   All  positions  are 
critical  and  represent  either  a  catch-up  or  the  new  HSGT  program. 
FRA  is  not  getting  "fatter,"  but  will  get  further  behind  if  these 
FTEs  are  not  approved.   Further,  the  effect  on  the  rail  industry 
in  terms  of  safety  and  new  technology  of  adding  these  modest 
resources  will  be  substantial. 

FRA  is  requesting  1.5  FTEs  for  the  annualization  of  3  positions 
allowed  in  the  FY  1993  enacted  level.   Ah  additional  16.5  FTEs 
are  requested  for  critical  positions  in  the  Office  of  Safety: 
7.5  FTEs  in  headquarters  to  help  carry  an  increase  of  285  percent 
in  regulatory  workload  over  the  past  decade,  and  other 
legislative  mandates;  and  9  FTEs  in  the  field  to  implement  DOT'S 
multi-faceted  Highway-Rail  Grade  Crossing  Initiative,  FRA's 
Inspection,  Testing  and  Maintenance  (ITiM)  Standards  for  60,000 
automated  warning  devices  at  highway-rail  grade  crossings,  and 
FRA's  Safety  Training  Program.   The  Office  of  Safety  is  also 
requesting  6  additional  non-ceiling  FTEs.   These  positions  are 
filled  primarily  by  minority  students  who  provide  computer 
support  in  the  field.   This  increase  is  offset  by  a  reduction  of 
4  non-ceiling  FTEs  in  other  appropriations.   Also,  FRA  is 
requesting  15  FTEs  for  the  HSGT  program. 

FY  1994  REODEST  HIGHLIGHTS 

OFFICE  OF  THE  ADMINISTRATOR 

The  FY  1994  budget  of  $18.2  million  includes  $15.4  million  in  new 
budget  authority  and  $2.8  million  in  carryover  funds  held  in 
reserve  from  FY  1993. 

The  total  program  level  of  $18.2  million  reflects  an  increase  of 
$1.1  million  over  the  FY  1993  enacted  level.   The  increase 
includes  mandatory  cost  adjustments  of  $907  thousand,  offset  by  a 
decrease  of  $520  thousand,  and  $701  thousand  in  program 
increases. 

Funds  are  required  for  an  FRA-wide  computer  network  replacement 
which  must  be  implemented  in  FY  1994  due  to  the  discontinuation 
of  vendor's  services  and  parts  in  FY  1995.   Additional  funds  are 
required  for  safety-related  litigation,  contract  support  and 
other  programmatic  support. 
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RAILROAD  SATETY 


The  FY  1994  request  in  Railroad  Safety  for  $44.9  million  reflects 
an  increase  of  $4.3  million  over  the  FY  1993  enacted  level.   The 
increase  includes  mandatory  cost  adjustments  of  $1.9  million, 
offset  by  a  decrease  of  $153  thousand,  and  $2.5  million  in 
program  increases. 

The  staffing  increases  include  annualization  of  positions 
authorized  in  FY  1993,  restoration  of  non-ceiling  FTEs  reduced 
and  reflected  in  the  revised  FY  1993  level,  and  additional  FTEs 
to  support  rulemakings,  regulatory  work  and  other  Congressional 
mandates . 

Funds  are  required  to  continue  and  expand  the  current  training 
program  and  for  data  management.  The  request  includes  no-year 
authority  for  the  Data  Management  subprogram. 

It  is  estimated  that  a  total  of  $37.4  million  will  be  collected 
through  user  fees  in  FY  1994. 

RAILROAD  RESEARCH  AMD  DEVELOPMENT  (RtD> 

The  FY  1994  request  of  $18.4  million  represents  a  decrease  of  $7 
million  from  the  FY  1993  enacted  level. 

The  total  request  includes  mandatory  cost  adjustments  of  $149 
thousand,  offset  by  a  decrease  of  $72  thousand,  and  an  increase 
of  $1.4  million  for  new  projects,  offset  by  non-recurring  costs 
of  $8.5  million.   Most  of  these  non-recurring  costs  are  related 
to  the  establishment  of  a  new  HSGT  Development  program  as 
proposed  in  a  separate  appropriation. 

The  work  performed  under  R&D's  budget  activity  entitled  "Maglev 
and  High-Speed  Rail"  in  FY  1993  is  proposed  to  be  funded  in  two 
program  areas:   "Safety  of  High-Speed  Rail"  -  a  new  budget 
activity  in  the  R&D  appropriation  -  and  in  the  new  HSGT 
investment  program. 

NORTHEAST  CORRIDOR  IMPROVEMEMT  PROGRAM  (MECIPl 

The  FY  1994  request  for  NECIP  of  $204.1  million  reflects  no 
change  from  the  FY  1993  enacted  level  and  will  continue  the  work 
of  rehabilitating  and  upgrading  the  corridor  between  Washington, 
D.C.  and  Boston,  Massachusetts. 

AMTRAK 

The  FY  1994  request  of  $633  million  is  comprised  of  $468  million 
for  operating  grants  (including  mandatory  passenger  rail  service 
payments)  and  $165  million  for  capital  grants.   The  $9  million 
decrease  from  the  FY  1993  enacted  level  reflects  an  expected  drop 
in  mandatory  payments  in  FY  1994. 
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HIGH-SPEED  GRODMO  TRANSPORTATIOM  DEVELOPMEMT 

The  FY  1994  request  of  $140  million  includes  a  new  investment 
program  of  $135  million  and  will  be  funded  by  $105  million  from 
the  Highway  Trust  Fund  and  $35  million  from  the  general  fund. 

The  funds  will  provide  a  comprehensive  program  to  expand  high- 
speed ground  transportation  in  the  United  States.   Funds  will  be 
used  to  develop  new  technology,  including  the  first  phase  of  a 
maglev  prototype  program,  and  to  provide  financial  assistance  to 
high-speed  rail  in  major  intercity  corridors. 

Authorizing  language  is  required  to  establish  the  program  and  to 
authorize  use  of  the  Trust  Fund  for  purposes  cited  above, 
including  expanded  use  of  Trust  Fund  amounts  now  authorized 
solely  for  Maglev. 

General 

The  FRA  FY  1994  request  includes  $1,598  million  for  payments  to 
the  Working  Capital  Fund. 

More  detailed  information  on  requested  increases  is  contained  in 
the  following  justifications. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


OFFICE  OF  THE  ADMINISTRATOR 


For  necessary  expenses  of  the  Federal  Railroad  Administration, 
not  otherwise  provided  for,  [$17,152,000]  $15.447. OOP,  of  which 
[$2,345,000]  $2.485.000  shall  remain  available  until  expended: 
Provided,  That  none  of  the  funds  in  this  Act  shall  be  available 
for  the  planning  or  execution  of  a  program  making  commitments  to 
guarantee  new  loans  under  the  Emergency  Rail  Services  Act  of 
1970,  as  amended,  and  that  no  new  commitments  to  guarantee  loans 
under  section  211(a)  or  211(h)  of  the  Regional  Rail 
Reorganization  Act  of  1973,  as  amended,  shall  be  made:  Provided 
further.  That,  as  part  of  the  Washington  Union  Station 
transaction  in  which  the  Secretary  assumed  the  first  deed  of 
trust  on  the  property  and,  where  the  Union  Station  Redevelopment 
Corporation  or  any  successor  is  obligated  to  make  payments  on 
such  deed  of  trust  on  the  Secretary's  behalf,  including  payments 
on  and  after  September  30,  1988,  the  Secretary  is  authorized  to 
receive  such  payments  directly  from  the  Union  Station 
Redevelopment  Corporation,  credit  them  to  the  appropriation 
charged  for  the  first  deed  of  trust,  and  make  payments  on  the 
first  deed  of  trust  with  those  funds:   Provided  further.  That 
such  additional  sums  as  may  be  necessary  for  payment  on  the  first 
deed  of  trust  may  be  advanced  by  the  Administrator  from 
unobligated  balances  available  to  the  Federal  Railroad 
Administration,  to  be  reimbursed  from  payments  received  from  the 
Union  Station  Redevelopment  Corporation.   (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act.  1993. ) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

OFFICE  OF  THE  ADMINISTRATOR 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  code  1992     1993      1994 

69-0700-0-1-401 Actual   Estimate   Estimate 

Program  by  activities; 
Direct  program: 

00.01   Salaries  and  expenses 14,140  14,807  15,755 

00.02   Contract  support 798  1,358  645 

00.03   Washington  Union  Station 709  710  ... 

00.04   Local  Rail  Service  Assistance 1,810  7,261  ... 

00.05   Alaska  Railroad  Liabilities 843  2 .  670  1.840 

00.91     Total,  direct  program 18,300    26,806      18,240 

01.01   Reimbursable  program 265       162         138 

10.00     Total  obligations 18,565    26,968      18,378 

Financing; 

17.00  Recovery  of  prior  year  obligations.  -1,273  ...        ... 

21.40   Unobligated  balance  available, 

start  of  year -13,183  -12,447      -2,793 

24.40  Unobligated  balance  available,  end 

of  year 12,447  2,793 

25.00  Unobligated  balance  expiring 126  ___:_i_i     ^_j_i.i 

39.00   Budget  authority  (gross)  16,682    17,314      15,585 

Budget  authority; 

Current: 
40.00  Appropriation 16,442   17,152     15,447 

Permanent: 
68.00  Spending  authority  from  offsetting 

collections 240       162         138 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

OFFICE  OF  THE  ADMINISTRATOR 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


26,968 

18,378 

18,370 

13,187 

-13,187 

-5,711 

Identification  Code  1992     1993      1994 

69-0700-0-1-401 Actual   Estimate   Estimate 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations 18,565 

72.40   Obligated  balance,  start  of  year....  20,957 

74.40   Obligated  balance,  end  of  year -18,370 

77.00  Adjustments  in  expired  accounts -486 

78.00   Adjustments  in  unexpired  accounts...  -1. 273 

87.00     Outlays  (gross)  19,392    32,151     25,854 

Adjustments  to  budget  authority  and 

outlays; 

Deductions  for  offsetting  collections: 
88 .  00   Federal  funds -240      -162       -138 

89.00   Budget  authority  (net) 16,442    17,152    15,447 

90.00   Outlays  (net) 19,152    31,989     25,716 


13 


551 


DEFAKTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

OFFICE  OF  THE  ADMINISTRATOR 

PERSONNEL  SOMMARY 


Idantif Ication  Cod* 
69-0700-0-1-401 


1992 
Actual 


1993 
Estimate 


1994 
Estimate 


Direct; 

Total  compensable  workyears: 
Full-time  equivalent  employment 
Full-time  equivalent  of  overtime  and 
holiday  hours 


Reiabursable ; 

Total  compensable  workyears: 
Full-time  equivalent  employment 


181 

1 


187 
0 


184 
0 


14 


552 


DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

OFFICE  OF  THE  ADMINISTRATOR 

PROGRAM  AND  PERFORMANCE 


The  Office  of  the  Administrator's  (DA)  authorization  is  contained 
in  the  Department  of  Transportation  Act,  Public  Law  No.  88-670. 
The  programs  under  this  account  are  grouped  under  four  major 
activities  as  follows: 


SALARIES  AND  EXPENSES   - 


CONTRACT  SUPPORT 


WASHINGTON  ONION 
STATION 


Provides  the  administrative  and  policy 
support  for  all  Federal  Railroad 
Administration  activities  and  the 
technical  support  for  the  passenger  and 
freight  programs.   Includes  the 
Immediate  Office  of  the  Administrator, 
the  Executive  Secretariat,  the  Offices 
of  Civil  Rights,  Public  Affairs,  Budget, 
Chief  Counsel,  Policy,  Passenger  and 
Freight,  and  Administration  (accounting, 
personnel,  procurement  and  management 
systems) . 

Provides  support  for  policy  oriented 
economic,  industry,  and  systems 
analysis. 

The  Department  of  Transportation 
purchased  Washington  Union  Station  on 
November  1,  1988.   Receipts  are 
estimated  to  cover  the  mortgage  payment 
in  1994. 


ALASKA  RAILROAD 
LIABILITIES 


Provides  reimbursement  to  the 
Department  of  Labor  for  compensation 
payments  to  former  Federal  employees  of 
the  Alaska  Railroad  who  were  on  the 
rolls  during  the  period  of  Federal 
ownership  and  support  for  clean-up 
activities  at  hazardous  waste  sites 
located  at  properties  once  owned  by  the 
FRA. 
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DEPARTMEMT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

OFFICE  OF  THE  ADMINISTRATOR 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-0700-0-1-401 


1992       1993        1994 
Actual   Estimate   Estimate 


Direct  obligations: 

Personnel  compensation: 

11.1     Full-time  permanent 

11.3     Other  than  full-time  permanent 

11.5     Other  personnel  compensation 

11.9       Total  personnel  compensation 

12.1     Civilian  personnel  benefits 

21.0     Travel  and  transportation 
of  persons 

22.0  Transportation  of  things 

23.3     Communications,  utilities, 
and  miscellaneous  charges 

25.1  Consulting  services 

25.2  Other  services 

26.0     Supplies  and  materials 

31.0     Equipment 

41.0     Grants,  subsidies,  and 
contributions 

99.0       Subtotal,  direct  obligations 

99.0  Reimbursable  obligations 

99.9       Total  obligations 


9,008 

10,220 

10,579 

207 

198 

152 

274 

244 

268 

9,489 

10,662 

10,999 

2,404 

2,522 

2,691 

340 

268 

307 

1 

•  •  • 

25 

31 

31 

50 

45 

80 

3,421 

6,963 

3,733 

192 

115 

159 

568 

54 

240 

1.810 

6.146 
2S,806 

18,300 

18,240 

265 

162 

138 

18,565 


26,968 


18,378 
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FY  1994  REODEST  HIGHLIGHTS 


An  appropriation  of  $15,447  million  is  requested  for  the  Office 
of  the  Administrator  in  FY  1994,  a  decrease  of  $1.7  million  from 
the  FY  1993  enacted  level.   The  appropriation  will  be 
supplemented  by  $2,793  million  in  carry-over  funds  held  in 
reserve  from  FY  1993,  for  a  total  direct  program  level  of  $18.24 
million.   This  reflects  an  increase  of  $1.1  million  over  the 
FY  1993  enacted  level. 

An  increase  of  $907  thousand  is  associated  with  items  such  as 
annualization  of  the  FY  1993  pay  raise,  merit  pay  and  within- 
grade  increases,  and  inflation  or  outside  vendor  increases. 

The  program  increase  of  $701  thousand  is  required  for  the  FRA- 
wide  computer  network  replacement,  contract  support,  court 
reporter  services  and  other  programmatic  support. 

These  increases  are  offset  by  a  decrease  of  $520  thousand  in  non- 
recurring costs,  for  a  net  increase  of  $1.1  million. 

The  following  outlines  FRA's  specific  request  by  the  three  major 
activities: 

BUDGET  ACTIVITY  -  SALARIES  AND  EXPENSES 

Total  Increase  in  Budget  Authority  $948,000 

NON-DISCRETIONARY  INCREASES  $547,000 

The  increases  include  costs  for  annualization  of  the  FY  1993  pay 
raise;  normal  within-grade  and  merit  pay  increases;  FICA/ 
medicare  payments;  health  insurance  premiums;  inflation  or 
increased  vendor  costs;  and  increased  WCF  and  common  services 
costs.   These  increases  are  offset  by  decreases  in  one-time 
contracts  and  equipment,  for  a  net  increase  of  $547  thousand. 

NEW  OR  EXPANDED  PROGRAMS  $401,000 

NETWORK  REPLACEMENT  ($234,000) 

The  Federal  Railroad  Administration  (FRA)  has  in  place  Local  Area 
Network  (LAN)  which  supports  programs  and  initiatives  throughout 
FRA.   Almost  all  users  in  the  FRA  headquarters  use  the  network  to 
collect,  process,  and  disseminate  information  essential  to  the 
FRA  mission.   Employees  in  Regions  IV  and  V  also  use  the  network 
for  these  purposes. 

In  FY  1985,  FRA  solicited  the  services  of  the  General  Services 
Administration's  Federal  Office  Automation  Center  in  planning  and 
developing  requirements  for  a  system  that  would  better  meet  FRA's 
needs.   In  FY  1987,  FRA  issued  a  request  for  proposal  to 
competitively  select  an  office  automation  system.   The  network 
perating  system  subsequently  selected  was  from  the  3COM 
Corporation. 
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In  FY  1990,  the  3Com  Corporation  announced  that  it  will  no  longer 
continue  with  the  development  of  network  operating  system 
software  for  its  systems.   FRA  will  be  required  to  move  to 
another  network  platform  and  replace  some  network  hardware  and 
software  components.   FRA  faces  a  potential  shutdown  of  the 
agency  computer  system  if  the  file  servers  are  not  replaced. 

3Com  will  continue  to  support  its  products  for  five  years  from 
the  date  of  its  announcement.   However,  at  the  end  of  the  five 
years,  3Com's  parts  and  services  will  diminish.   Therefore,  FRA 
must  take  action  by  FY  1994  to  replace  the  file  servers  and 
network  operating  system  software  to  ensure  an  operating  system 
in  FY  1995  -  the  year  3COM  stops  support  for  their  system. 

It  is  essential  that  the  FRA  replace  the  3Com  local  area  network. 
The  cost  to  repair  and  maintain  the  current  network  would  be 
significantly  greater  than  the  cost  to  replace  it.   The  current 
system  barely  supports  the  releases  of  old  software  used  by  FRA 
and  the  poor  system  response  and  lock-ups  will  increase  as  FRA 
moves  to  newer  versions  of  the  software.   Since  FRA  relies 
heavily  on  the  network  for  processing  and  disseminating  infor- 
mation in  the  Headquarters  Office,  poor  system  response  and 
system  lock-ups  affect  user  productivity  throughout  these 
offices. 

Failure  to  move  to  another  LAN  will  limit  FRA's  ability  to  select 
and  use  newer  software  packages  being  considered  to  enhance  FRA's 
programs  because  they  will  not  work  with  the  old  3Com  operating 
system.   FRA  will  also  be  limited  in  the  ability  to  adopt  new 
technologies  (i.e.,  image  processing,  electronic  filing, 
electronic  form  processing,  etc.) 

FRA  uses  computers  and  the  network  to  support  its  mission  in  a 
productive  manner.   Therefore,  it  cannot  be  locked  into  old 
technology  which  limits  the  ability  to  use  state-of-the-art 
resources  and  take  innovative  approaches  in  addressing  ongoing 
and  new  requirements.   As  FRA  moves  toward  linking  the  networks 
with  those  of  the  Department  for  the  purpose  of  improving  the 
ability  to  share  resources  and  exchange  information,  FRA  will 
need  to  have  a  system  in  place  which  can  access  and  use  hardware 
and  software  products  that  are  comparable  to  the  other  DOT  modes. 

As  FRA's  ability  to  rely  on  network  support  from  3Com  diminishes, 
parts  and  support  services  will  become  more  difficult  to  obtain. 
This  will  result  in  longer  periods  of  down  time  when  a  failure 
occurs,  thereby  reducing  the  availability  of  the  system  to  the 
users  for  productive  work.   Failure  to  take  appropriate  action  in 
FY  1994  could  result  in  serious  disruptions  in  FRA  operations 
in  FY  1995  and  beyond. 

Of  the  $234,000  requested,  $140,000  is  required  for  the  purchase 
of  nine  file  servers  and  related  network  cards  needed  to  replace 
the  existing  Local  Area  Network  platform  since  the  current 
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network  operating  system  and  servers  will  no  longer  be  maintained 
by  the  vendor  after  FY  1994.   Also,  $33,000  is  required  to  cover 
the  cost  of  replacing  the  current  network  operating  system 
software  and  $61,000  is  needed  for  installation  costs  of  the  file 
servers  and  system  software. 

COORT  REPORTER  SERVICES  ($50,000) 

The  increase  is  requested  to  cover  the  increased  usage  of  court 
reporters  resulting  from  the  growth  in  FRA's  administrative 
litigation  workload  and  the  hearings  associated  with  the  large 
number  of  statutorily  mandated  rulemakings. 

FRA's  administrative  adjudication  has  three  main  sources:  the  new 
engineer  qualifications  program,  hazardous  materials  enforcement, 
and  disqualification  of  individuals  from  safety-sensitive 
service.   In  all  three  areas,  FRA's  regulations,  based  on  the 
enabling  statutes,  provide  the  opportunity  for  trial-type 
hearings  to  those  who  wish  to  challenge  FRA's  position.   Such 
hearings  simply  must  be  transcribed  as  a  reviewing  court  would 
look  to  the  record  made  before  the  agency  in  deciding  any 
judicial  challenge  to  FRA's  action. 

FRA's  fundamental  source  of  authority  is  the  Federal  Railroad 
Safety  Act  of  1970,  45  U.S.C.  Section  421  et  seq.   That  statute 
requires  that  FRA  provide  an  opportunity  for  a  hearing  when  it 
proposes  any  substantive  rule  or  is  considering  a  petition  to 
grant  a  waiver  from  an  existing  rule.   Without  such  hearings,  FRA 
would  not  be  authorized  to  take  necessary  actions  in  the 
rulemaking  area,  many  of  which  are  required  by  statute. 

FRA  has  conservatively  estimated  the  funds  necessary  to  obtain 
the  necessary  transcription  services.   If  funding  is  not 
available  for  this  purpose,  serious  problems  will  be  created  for 
FRA's  enforcement  and  regulatory  programs.   For  example,  FRA  may 
have  to  drop  certain  meritorious  enforcement  cases  and/or 
postpone  various  rulemaking  proceedings  beyond  their  statutory 
deadlines. 

The  cost  of  these  services  has  continually  risen  each  year  as  the 
administrative  litigation  workload  has  increased.   In  FY  1993, 
this  cost  has  already  exceeded  the  amount  allocated  in  the  Office 
of  Chief  Counsel's  enacted  level.   These  costs  are  expected  to 
continue  to  increase  in  FY  1994,  well  beyond  the  point  where  they 
can  merely  be  absorbed  in  an  already  limited  budget  request. 

PROGRAMMATIC  SOPPORT  ($117,000) 

As  the  size  and  complexity  of  FRA's  programs  and  staff  grow,  so 
does  the  programmatic  support.   The  impact  of  this  growth  has 
been  especially  hard  on  the  Office  of  the  Administrator  (OA) 
offices.   These  offices  must  maintain  the  pace  of  operations, 
often  without  additional  staff  or  resources.   Since  the  OA 
activity  budgets  are  small  and  comprised  primarily  of  salary  and 
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expense  costs,  the  OA  does  not  have  the  flexibility  to  absorb  the 
additional  support  costs  associated  with  the  larger  programs. 
Therefore,  it  is  necessary  to  request  $117,000  in  FY  1994  just  to 
stay  even  with  FRA's  new  requirements.   FRA  fully  appreciates 
that  this  is  not  a  good  year  to  ask  for  increases.   However,  the 
scope  of  work  put  on  the  OA's  shoulders  is  increasing  and  if 
funding  is  not  provided,  OA  will  be  forced  to  curtail  its  support 
services,  resulting  in  costly  delays  in  the  program  areas. 
Examples  of  this  program  support  include  travel  ($67,000)  and 
supplies  and  equipment  ($50,000).   OA  travel  costs  are  increasing 
due  to  the  following: 

Safety  Program  -  The  Office  of  Chief  Counsel  is  now 
scheduling  civil  penalty  settlement  conferences  on  a 
semiannual  basis,  attending  more  hearings  due  to  waiver 
petitions  and  signal  applications,  and  participating  in  more 
safety  litigation  as  a  result  of  increased  rulemakings  and 
engineer  qualifications  petitions.   Any  curtailment  in  these 
areas  will  produce  new  backlogs  and  loss  of  millions  of 
dollars. 

High-Speed  Ground  Transportation  -  Because  of  the 
Administration's  high-speed  ground  transportation  program 
initiatives,  visits  with  government  officials  are  required 
to  discuss  potential  high-speed  rail  corridors,  high-speed 
rail  technology,  and  related  safety  issues  and  regulations. 
This  travel  is  beyond  the  normal  travel  requirement  and  is 
in  addition  to  the  program  travel  under  HSGT  Development 
request.   Curtailment  in  this  area  will  slow  negotiations 
between  the  Federal  and  state  and  local  governments  and 
impede  policy  decisions  within  DOT. 

Intermodalism  -  FRA  is  involved  in  ISTEA  implementation  and 
related  intermodal  efforts.   FRA  is  required  to  attend 
conferences,  hearings  and  seminars  on  these  issues.   Without 
adequate  travel  funds,  FRA  will  not  be  able  to  ensure  that 
rail  transportation  is  considered  as  state  and  local 
planners  carry  out  their  planning  process. 

In  addition,  FRA  expects  that  the  rail  and  truck  standards 
harmonization  negotiations  mandated  by  the  North  American 
Free  Trade  Agreement  will  be  underway  in  FY  1994.   FRA  is  a 
key  member  of  the  North  American  Free  Trade  Agreement 
negotiating  group  and  OA's  travel  budget  must  allow  full 
participation  in  these  tri-lateral  sessions  between  the 
U.S. -Canada -Mexico.   The  U.S.  railroad  industry's  operations 
and  its  competitive  position  with  regard  to  motor  carriers 
could  be  jeopardized  without  FRA  participation. 

Legislative  and  Union  Mandates  -  Due  to  legislation  such  as 
FMFIA,  Paperwork  Reduction  Act,  CFO,  alcohol  testing,  etc., 
additional  program,  system,  management  and  ADP  reviews  are 
required.   Regional  and  field  offices  must  be  included  in 
these  reviews,  thus  increasing  travel  costs.   Failure  to 
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comply  with  these  laws  will  result  in  IG  and  congressional 
investigations . 

All  professional  and  non-professional  FRA  employees 
nationwide,  excluding  managers,  supervisors  and  employees 
engaged  in  some  personnel  work,  are  covered  by  a  union 
contract.  FRA's  current  union  contract  expires  at  the  end  of 
FY  1993.   Additional  travel  will  be  required  to  support  new 
labor  negotiations,  labor  management  committee  meetings, 
employee  and  labor  relations,  and  a  task  force  on 
Alternative  Work  Schedules.   Renewal  of  this  contract  is 
mandatory  and  critical  to  FRA's  operations.   This  cost 
cannot  be  curtailed  or  deferred  into  the  future. 

Supplies  and  equipment  costs  are  increasing  due  to  the  increased 
number  and  usage  of  PCs,  fax  machines  and  copying  machines.   This 
equipment  has  saved  FRA  thousands  of  dollars  in  contract  and 
personnel  costs  and  actually  has  made  it  possible  to  handle  the 
increase  in  workload  without  a  comparable  increase  in  staffing. 
For  example,  in  the  Office  of  Chief  Counsel,  the  use  of  PC's  and 
integrated  software  has  contributed  significantly  to  the 
alleviation  of  the  backlog.   Further,  items  such  as  expanding 
wallets  for  office  files  have  allowed  several  offices  to  expand 
without  requiring  additional  space.   These  supplies  and  equipment 
are  basic  tools  for  day-to-day  operations.   The  OA  offices  cannot 
survive  without  these  purchases  and/or  replacements. 

It  should  be  noted  that  the  FY  1994  request  for  travel,  supplies 
and  equipment  is  well  below  the  FY  1992  actual  obligations  in 
these  areas,  indicating  that  FRA  is  maximizing  every  dollar  and 
efficiently  controlling  in-house  resources. 

BIJDGET  ACTIVITY  -  CONTRACT  SUPPORT 

Total  Increase  in  Budget  Authority  $270,000 

NON-DISCRETIONARY  DECREASES  -$30,000 

The  decrease  reflects  nonrecurring  one-time  contract  costs  of 
$30,000  in  FY  1994. 

NEW  OR  EXPANDED  PROGRAMS  $300,000 

NETWORK  REPLACEMENT  ($50,000) 

This  request  relates  to  the  Network  Replacement  increase 
presented  under  the  "Salaries  and  Expenses"  budget  activity  and 
is  part  of  the  FRA-wide  computer  replacement  project. 

ECONOMIC  ANALYSIS  ($5,000) 

Data  Resources  Incorporated  (DRI) -Proprietary  Model  Access 

The  funding  increment  requested  will  permit  FRA  to  provide  its 
total  share  of  $80,000  for  renewal  of  this  contract.   The  FRA 
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requires  continued  access  to  the  proprietary  models,  publications 
and  databases  provided  by  DRI.   In  its  efforts  to  meet  these 
requirements  in  the  most  cost-effective  manner,  FRA  has  joined 
with  HARAD,  FAA  and  NHTSA  in  acquiring  these  services.   The 
models  provide  short-term  economic  forecasts,  by  commodity  and 
geographic  area.   They  are  necessary  inputs  into  FRA  analyses  of 
regulations,  strike  impacts,  and  the  preparation  of  Departmental 
filings  before  the  Interstate  Commerce  Commission  (ICC)  with 
regard  to  railroad  mergers,  rate  exemption  proceedings, 
abandonments  and  other  economic  matters. 

INDUSTRY  ANALYSIS  ($82,000) 

Technology  Impacts  on  Railroad  Intermodal  Service   ($50,000) 

Concerns  about  highway  congestion,  air  quality  and  petroleum 
dependency  have  sparked  interest  in  placing  a  greater  reliance  on 
rail  transportation  to  move  the  country's  freight.   However, 
currently  there  is  little  rail  presence  in  hauls  of  less  than  500 
miles,  which  accounts  for  an  estimated  83  percent  of  intercity 
truck  traffic.   Innovative  rail  intermodal  services  such  as 
double-stack  container  trains  are  growing  rapidly,  but  largely 
have  been  designed  to  serve  long-haul  high  density  markets.   This 
study  is  designed  to  assess  the  potential  for  similar  break- 
throughs in  shorter-haul  markets.   The  research  will  allow  FRA  to 
analyze  the  practical  possibilities  for  new  technologies  to 
provide  cost-effective  service  in  these  markets,  and  develop 
estimates  of  the  associated  effects  on  congestion,  air  quality 
and  energy  efficiency.   There  is  a  need  for  such  studies, 
particularly  to  assist  States  and  Metropolitan  Planning 
Organizations  as  they  develop  ISTEA-required  freight 
transportation  plans  and  set  priorities  for  project  funding. 

Proprietary  Railroad  Data  Base  Information  and  Publications 
Produced  bv  the  Association  of  American  Railroads  and  Nexis/ 
Lexis  Information     ($32,000) 

The  Association  of  American  Railroads  (AAR)  is  uniquely 
positioned  to  provide  this  information  since  it  represents  Class 
I  railroads  which,  in  total,  comprise  about  95  percent  of  all 
operating  revenues  earned  by  United  States  railroads.   As  part  of 
its  mission,  the  AAR  maintains  a  wide  variety  of  financial, 
operating,  and  economic  performance  information  of  the  Class  I 
members,  and  also  on  the  more  than  500  operating  freight 
railroads  in  the  United  states  not  classified  as  Class  I  (i.e., 
shortline  and  regional  railroads) .   FRA  has  become  more  dependent 
upon  the  AAR  for  information  that  permit  maintenance  of  key  data 
bases.   The  data  bases  permit  FRA  to  meet  statutory  requirements 
concerning  the  finances,  operations  and  condition  of  plant  for 
the  railroad  industry,  including  local  and  regional  railroads. 
This  information  cannot  be  collected  by  any  other  known  entity  as 
expeditiously  and  accurately,  or  for  less  than  the  projected  cost 
of  this  contract. 
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SYSTEMS  AMALY8IS 

ICC  Waybill  Processing   ($9,000) 


($163,000) 


The  Carload  Waybill  Sample  is  a  proprietary  sample  of  freight 
waybills  submitted  by  railroads  to  the  Interstate  Commerce 
Commission.   It  is  the  only  source  of  railroad  freight  movements 
showing  origination  and  termination  points,  participating 
railroads,  interchange  locations,  commodities  and  volume.   FRA 
cost  shares  the  collection  of  this  information  with  the 
Interstate  Commerce  Commission.   This  increment  of  $9,000  will 
permit  FRA  to  provide  a  total  of  $190,000  as  its  share  towards 
the  collection  of  these  data. 

The  Carload  Waybill  Sample  and  the  products  derived  from  it  are 
widely  used  by  FRA  and  other  US  DOT  elements,  including  RSPA  and 
FHWA,  and  by  ICC,  FEMA,  DOD,  Department  of  Agriculture,  State  and 
local  governments  and  the  public.   FRA  will  make  the  following 
applications  of  the  Carload  Waybill  Sample,  all  of  which  are 
critical  to  accomplishment  of  the  missions  and  functions  of  this 
agency: 


PRODUCT  NAME 

FRA's  National  Inspection  Plan 

Flow  of  Hazardous  Materials 

Costing  Railroad  Shipments 

Defense  Essential  Rail  Network 

ISTEA  Implementation 

NAFTA 

U.S.  Canada  Free  Trade  Agreement 

Mergers  and  Acquisitions 

Port  Access 

Rate  Exemptions 

Intercity  Passenger  Corridors 

Emergency  Response 


U.S.  Rail  Intermodal  Network   ($50,000) 


REOUIRING  AGENCY 

FRA 

FRA;  RSPA 

FRA;  ICC 

FRA;  DOD/MTMC;  FEMA 

FRA;  OST 

FRA;  OST;  Dept .  of  State 

FRA;  OST;  USDA;  Dept.  of 

State 

FRA;  OST;  ICC 

FRA;  MARAD;  FHWA 

FRA;  OST;  ICC 

FRA;  OST;  FHWA;  Corps  of 

Engineers 

FRA;  RSPA;  FEMA;  States 

and  local  governments 


The  Intermodal  Network  is  a  detailed  1:100,000  Geographic 
Information  System  (GIS)  that  will  interface  with  a  similar 
network  of  the  same  scale  being  developed  intermodally  by  FHWA 
and  MARAD.   When  FRA,  MARAD  and  FHWA  complete  their  respective 
developments,  DOT  will  for  the  first  time  have  an  accurate  GIS 
that  includes  the  entire  surface  transportation  infrastructure  of 
the  entire  U.S.  at  "street  level"  detail.   Such  a  network  is 
essential  for  intermodal  planning  and  operations,  for  emergency 
response  to  accidents  and  natural  disasters,  and  for  national 
defense  purp>oses. 
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Enhancement  of  Analytical  Tools  -  Development  of  Analytical  Tools 
for  Dealing  with  Grade  Crossing  Problems    ($100,000) 

The  objective  of  this  effort  is  to  improve  the  ability  of  State 
and  local  governments,  as  well  as  FRA  field  staff  to  analyze  and 
solve  grade  crossing  problems,  a  cause  of  more  than  600  deaths 
per  year.   This  will  be  done  through  the  development  of  computer 
software  and  related  data  bases  that  can  be  made  available  to 
state  and  local  government  staffs  for  use  on  personal  computers. 
Specifically,  four  tools  will  be  developed:   (1)  A  revised  grade 
crossing  inventory  program  used  by  States  and  railroads  to  update 
the  grade  crossing  inventory;   (2)  An  enhanced  procedure  to 
apportion  a  known  budget  to  specific  grade  crossings  improve- 
ments;  (3)  An  existing  grade  crossing  inventory  demonstration 
program  modification  to  incorporate  users'  comments;  and  (4)  An 
efficient  procedure  to  process  and  respond  to  public  inquiries 
concerning  accidents  and  grade  crossings. 

Network  Operations  and  Maintenance    ($4,000) 

An  increase  in  funding  is  needed  for  software  improvements,  such 
as  the  new  WordPerfect  upgrade  package,  in  the  Policy  Office. 
Also  included  are  increases  for  hardware  maintenance  costs, 
resulting  from  the  addition  of  new  network  printers,  a 
bridge/router  and  other  network  peripherals.   Maintenance  needs 
will  become  more  critical  for  applications  of  CIS  mapping  and 
policy-based  computer  modeling  of  rail/road  costs. 

BDDGET  ACTIVITY  -  ALASKA  RAILROAD  LIABILITIES 

Total  Decrease  in  Budget  Authority  -$130,000 

NON-DISCRETIONARY  DECREASES  -$130,000 

The  FY  1994  request  reflects  a  total  requirement  of  $840  thousand 
for  reimbursement  to  the  Department  of  Labor  (DOL)  for  actual 
Alaska  Railroad  Workers'  Compensation  payments  made  during  the 
billing  period  of  July  1,  1991  to  June  30,  1992.   This  is  an 
increase  of  $70  thousand  over  the  FY  1993  billing  of  $770  thousand. 

The  funding  level  requested  for  Alaska  Railroad  clean-up  activities 
reflects  a  decrease  of  $200  thousand  from  the  FY  1993  enacted  level. 
This  decrease  is  due  to  a  delay  in  implementing  clean-up  activities 
as  a  result  of  FRA  pursuing  other  responsible  parties. 
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FY  1992  ACCOMPLI SHMEMTS 


Assessed  approximately  $28  million  in  proposed  civil 
penalties  during  fiscal  year  1992  (compared  to  FRA's  annual 
average  assessment  total  of  $5.8  million  during  the  1980s), 
and  collected  approximately  $16.7  million  in  civil  penalties 
(the  highest  total  in  FRA  history)  for  violations  of  the 
rail  safety  laws. 

Eliminated  a  backlog  of  untransmitted  violation  reports  more 
than  one  year  old.   By  July  1,  1992  no  reports  older  than 
six  months  remained  to  be  transmitted. 

Issued  one  Disqualification  Order  and  two  Notices  of 
Proposed  Disqualification  against  individuals,  proposed 
civil  penalties  in  two  cases,  collected  one  civil  penalty 
against  an  individual,  and  issued  one  warning  letter. 

Issued  two  emergency  orders  concerning  hazardous  materials 
tank  cars.   Emergency  Order  No.  16  addressed  the  hazards  of 
dual  diameter  tank  cars,  which  had  begun  to  show  signs  of 
extremely  dangerous  defects.   Emergency  Order  No.  17 
involved  a  similarly  dangerous  situation  with  regard  to  stub 
sill  tank  cars. 

Issued  FRA's  first-ever  compliance  order  in  a  matter 
concerning  rampant  noncompliance  with  the  safety  laws  by  a 
small  Texas  railroad. 

Issued  in  the  rulemaking  area: 

o    a  final  rule  implementing  the  railroad  user  fee  program 
through  which  railroads  reimburse  FRA's  costs  incurred 
in  implementing  the  Federal  Railroad  Safety  Act  of 
1970; 

o    a  proposed  rule  on  blue  signal  protection  for  utility 
emp 1 oy ees ;  and 

o    a  final  rule  to  add  State  hazardous  materials 

inspectors  to  the  existing  state  participation  program. 

Placed  an  FRA  safety  attorney  in  a  regional  office  to 
determine  the  benefits  from  such  collocation,  in  terms  of 
both  enforcement  work  and  general  legal  guidance. 

Initiated  use  of  a  sophisticated  Oracle-based  enforcement 
case  generation  and  reporting  system. 

Rebuffed  successfully  a  challenge  to  FRA's  safety 
jurisdiction  over  an  intrastate  tourist  railroad  in 
Arkansas. 
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Defended  a  suit  brought  in  District  Court  in  St.  Louis 
challenging  the  legality  of  FRA's  engineer  qualification 
rules. 

Provided  assistance  to  Amtrak,  including  the  transfer  of 
$204  million  for  Northeast  Corridor  Improvement  Project 
activities,  $4.4  million  for  repair  of  the  Hell  Gate  Viaduct 
in  New  York,  and  $392  thousand  for  a  study  of  elderly  and 
handicapped  access  improvements  that  could  be  made  to 
Amtrak 's  equipment  and  facilities. 

Worked  with  the  Solicitor  General's  Office  in  securing  a 
Supreme  Court  victory  in  National  Railroad  Passenger  Corp. 
V.  Boston  &  Maine  Corp.   The  ruling  affirms  Amtrak 's  right 
to  elect  either  to  seek  trackage  rights  or  to  obtain 
conveyance  of  a  rail  line  if  needed  for  Amtrak  service. 
This  provides  critical  leverage  for  Amtrak  in  bargaining 
with  the  host  freight  railroads. 

Negotiated  an  agreement  with  the  Southeastern  Pennsylvania 
Transportation  Authority  which  provided  for  the  transfer  of 
$13.6  million  to  SEPTA  to  be  used  for  bridge  repairs  on 
facilities  transferred  to  SEPTA  by  Conrail. 

Worked  with  the  Department  of  Justice  and  the  Environmental 
Protection  Agency  on  a  cost  sharing  agreement  through  which 
potentially  responsible  parties  will  share  the  cost  of  a 
Remedial  Investigation/Feasibility  Study  for  the  Standard 
Steel  Superfund  Site  in  Anchorage,  Alaska. 

Completed  a  review  of  reemployment  rights  held  by  FRA  safety 
program  employees  in  terms  of  the  potential  conflicts  of 
interest.   All  employees  who  had  not  done  so  voluntarily 
were  directed  to  divest  their  reemployment  rights. 

Negotiated  an  agreement  with  SPCSL  Corp.  providing  a  $3.5 
million  loan  for  the  rehabilitation  of  the  track  between 
Joliet  and  Granite  City,  Illinois  to  help  maintain  Amtrak 
service  on  the  line. 

Completed  a  restructuring  of  FRA  security  interests  in  the 
Bloomer  Railway  Shippers  Redevelopment  League  and  the  New 
York,  Susquehanna  and  Western  Railroad  that  allowed  each 
railroad  to  substitute  newly  acquired  property  as  security 
for  FRA's  interests  in  the  railroads. 

Worked  closely  with  the  Department  of  Justice  in  developing 
the  government's  strategy  in  support  of  DOT'S  claim  in  the 
Delaware  &  Hudson  Railway  Company's  reorganization  through 
which  the  United  States  received  $2  million  in  cash  while 
retaining  a  major  interest  in  a  remaining  antitrust  action 
against  Conrail. 
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Worked  with  the  Department  of  Defense  on  terminating  the 
contract  for  concept  development  and  engineering  testing  of 
the  Rail  Garrison  basing  mode  for  the  "Peacekeeper"  inter- 
continental ballistic  missile. 

Drafted  a  uniform  grant  agreement  format  for  grants  under 
the  Intermodal  Surface  Transportation  Efficiency  Act  of 
1991. 

Achieved  a  virtually  complete  victory  in  the  litigation  of 
the  case  of  United  States  v.  Wilbur  Smith  and  Associates,  a 
complex  design-defects  case  against  the  architect-engineer 
of  the  Stamford  Station  involving  an  approximately  $11 
million  dollar  claim  by  the  United  States. 

Participated  in  the  successful  mediation  of  the  last 
remaining  claim  arising  out  of  the  Washington  Union  Station 
restoration  work.   Following  a  three-day  mediation,  Park 
Woodworking's  claim  for  $1,369,725,  plus  interest  and 
attorneys  fees,  was  settled  at  a  cost  of  $200,000. 

Negotiated  an  agreement  with  the  French  Republic  concerning 
very  high-speed  rail  system  safety  research  and  provided 
written  guidance,  acceptable  to  the  French  Government,  in 
its  implementation. 

Completed  a  study  entitled  "Effects  of  Disclosure 
Requirements  on  Railroad  Grain  Transportation  Contracts" 
that  examined  how  Congressionally  mandated  disclosure 
requirements  for  these  commodities  affects  contracting 
between  railroads,  shippers,  and  receivers. 

Prepared  a  Congressionally  mandated  report  that  determined 
the  need  and  demand  by  Class  II  and  Class  III  railroads  for 
Federal  loan  guarantees  of  obligations  as  provided  in 
Section  511  of  the  Railroad  Revitalization  and  Regulatory 
Reform  Act  of  1976.   The  study  was  mandated  in  the  Amtrak 
Reauthorization  and  Improvement  Act  of  1990  (Pub.  L.  No. 
101-322,  July  6,  1990). 

Funded  an  interagency  task  force  and  monitored  a  Bureau  of 
the  Census  feasibility  study  to  develop  procedures  to 
identify,  by  surface  mode  share,  U.S.  import  and  export 
traffic  to  and  from  Mexico  and  Canada.   The  study,  to  be 
completed  in  FY  1993,  will  allow  DOT  and  Census  to  determine 
if  these  data  can  be  generated  annually. 

Completed  a  study  of  the  impacts  that  longer  combination 
trucks  will  have  on  highways,  shippers,  and  railroads.   The 
study  was  sponsored  by  FRA,  FHWA  and  the  OST  Office  of 
Policy  and  International  Affairs. 
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Participated  in  the  DOT/Census  group  preparing  for  the  1993 
Commodity  Flow  Survey.   The  survey  will  be  the  first 
updating  of  national  freight  transportation  flows  since 
1977. 

Participated  in  the  U.S. -Mexico  Working  Group  on  Border 
Transportation,  seeking  ways  to  solve  passenger  and  freight 
transportation  problems  between  the  two  countries. 

Prepared  the  railroad  chapter  for  the  U.S.  Department  of 
Commerce  1993  Industrial  Outlook. 

Participated  as  a  Departmental  liaison  to  the  American 
Association  of  State  Highway  and  Transportation  Officials 
Committee,  developing  recommendations  for  a  national 
multimodal  freight  transportation  policy. 

Participated  in  the  Binational  Committee  on  Bridges  and 
Border  Crossings  and  will  fund  a  portion  of  a  feasibility 
study  on  developing  the  new  border  crossing  at  Santa  Teresa, 
New  Mexico  into  an  extensive  intermodal  transportation 
facility. 

Prepared  the  first  Annual  Report  to  Congress  on  Rail  Safety 
Transportation  User  Fees. 

Provided  technical  assistance  to  the  Government  of  Argentina 
in  support  of  that  country's  program  to  privatize  its  rail 
system. 

Completed  a  contract  to  produce  a  "Curriculum  of  Study  For 
Professional  Practitioners  of  U.S.  Railroad  Employee 
Assistance  Programs"  and  set  up  a  delivery  system  to  provide 
for  national  coverage  of  Railroad  EAP  Counselors  and  EAP 
Service  Providers  for  smaller  railroads. 

Presented  an  article  for  publication  before  an  International 
Symposium  on  Alcohol,  Drugs  and  Transportation  entitled 
"Substance  Abuse  Countermeasures  for  the  Railroad  Industry." 

Co-sponsored  the  World  Railways  Congress  1991,  together  with 
the  World  Bank  and  several  U.S.  and  international  railroad 
associations.   The  topic  concerned  railway  privatization  and 
attracted  Ministerial  and  senior-level  transportation  and 
railway  officials  from  55  countries. 

Represented  the  U.S.  Department  of  Transportation  at  the 
European  Conference  of  the  Ministers  of  Transportation. 

Completed  technical  assistance  and  contract  performance 
successfully  in  support  of  the  Air  Force  Peacekeeper  Rail 
Garrison  Program. 
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Developed  and  implemented,  pursuant  to  U.S. -Canada  emergency 
coordination  agreements,  a  Memorandum  of  Understanding  with 
Transport  Canada  governing  cross-border  cooperation  in  times 
of  emergency  or  natural  disaster,  including  a  joint 
determination  of  key  rail  crossing  points. 

Implemented  a  Management  Information  and  a  Management  By 
Objectives  System  to  disseminate  information  throughout  FRA 
concerning  FRA  activities. 

Implemented  a  prototype  system  to  provide  FRA's  Region  IV 
(Chicago)  access  to  the  FRA  Headquarters  local  area  network 
for  the  purpose  of  expediting  the  exchange  of  information 
between  Headquarters  and  the  region  and  field  offices.   (If 
the  prototype  project  is  successful,  access  may  be  extended 
to  all  FRA  region  and  field  offices.) 

Implemented  automated  systems  for  capturing,  editing,  and 
reporting  data  for  the  FRA  Bridge  Inspection  Program. 

Assessed  Geographic  Information  Systems  to  be  used  to 
enhance  FRA's  analyses  and  reporting  of  railroad  safety 
inspection  information. 

Convened  and  successfully  facilitated  the  Alternative  Work 
Schedule  (AWS)  Task  Force  comprised  of  representatives  from 
management  and  the  American  Federation  of  Government 
Employees,  Local  2814.   (Prepared  a  position  paper  on  AWS 
and  the  FRA  Administrator  approved  the  concept  of  AWS.   A 
draft  AWS  directive  has  been  sent  to  the  program  office  for 
review. ) 

Developed  and  issued  solicitation  for  a  new  10-year  contract 
with  the  Association  of  American  Railroads  for  the  care, 
custody  and  control  of  the  Transportation  Test  Center  in 
Pueblo,  Colorado. 

Published  a  work  force  diversity  newsletter  to  help  prepare 
managers  and  supervisors  for  the  impact  of  expected 
personnel  changes  by  the  year  2000. 


I 


31 


569 


DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


[LOCAL  RAIL  FREIGHT  ASSISTANCE] 


[For  necessary  expenses  for  rail  assistance  under  section  5(q) 
of  the  Department  of  Transportation  Act,  as  amended,  $8,000,000, 
to  remain  available  until  expended.]   (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act.  1993. ) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

LOCAL  RAIL  FREIGHT  ASSISTANCE 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Coda                          1991  1992      1993 

69-0714-0-1-401 Actual  Estimate  Estimate 

ProQr««  *»Y  activities; 

10.00   Total  obligations  (object  class  41.0)  11,111  10,034        ... 

Financing; 

17.00  Recovery  of  prior  year  obligations..      -4  ...        ... 

21.40  Unobligated  balance  available,  start 

of  year -1,641  -2,034 

24.40  Unobligated  balance  available,  end 

of  year 2 .  034  ^__i_ij.     !_:_£. 

40.00  Budget  authority  (appropriation)      11,500  8,000        — 

Relation  of  obligations  to  outlays; 

71.00  Total  obligations 11,111  10,043 

72.40  Obligated  balance,  start  of  year 12,725  18,135     16,901 

74.40  Obligated  balance,  end  of  year -18,135  -16,901     -5,635 

78.00  Adjustments  in  unexpired  accounts...  ^4.  :_i^     ___i-:_:. 

90.00   Outlays 5,698  11,268      11,266 
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DEPARTMEHT  OF  TRAHSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

LOCAL  RAIL  FREIGHT  ASSISTANCE 

PROGRAM  AND  PERFORMANCE 


This  program  provides  discretionary  and  non-discretionary 
grants  to  all  States  for  rail  planning  and  acquisition,  track 
rehabilitation,  and  rail  facility  construction  with  respect 
to  light  density  freight  lines.   The  name  was  changed  in  1991 
from  "Local  Rail  Service  Assistance"  to  "Local  Rail  Freight 
Assistance."   No  funds  are  requested  for  this  account  in 
1994. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

LOCAL  RAIL  FREIGHT  ASSISTANCE 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code                  1992  1993         1994 

69-0714-0-1-401 Actual  Estimate Estimate 

Direct  obligations: 

41.0   Grants,  subsidies,  and 

contributions               11.  Ill  10. 034       ^_^_:_:_s. 

99.9     Total  obligations          11,111  10,034 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

FREIGHTLINE  REHABILITATION 

PROGRAM  AMD  FINANCING 
(Dollars  in  Thousands) 


Identification  Code                         1992     1993  1994 

69-0713-0-1-401 Actual  Estimate  Estimate 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations ...       ...  ... 

72.40   Obligated  balance,  start  of  year....     640      .:_:_^  j_:_l 

90.00   Outlays 640 
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DEPARTMENT  OF  TRAKSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

FREIGHTLINE  REHABILITATION 

PROGRAM  AND  PERFORMANCE 

In  1989,  funds  were  provided  for  a  grant  to  the  Soo  Line 
Railroad  Company  for  track  improvements  to  maintain  Amtrak's 
rail  passenger  service  in  Wisconsin.   No  funds  are  requested 
in  1994. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


RAILROAD  SAFETY 


For  necessary  expenses  in  connection  with  railroad  safety, 
not  otherwise  provided  for,  [$40,648,000]  $44 .916. OOP,  of 
which  [$1,335,000]  $2 .911. 000  shall  remain  available  until 
expended:  Provided,  That  there  may  be  credited  to  this 
appropriation  funds  received  from  non-Federal  sources  for 
expenses  incurred  in  training  safety  employees  of  private 
industry.  State  and  local  authorities,  or  other  public 
authorities  other  than  State  rail  safety  inspectors 
participating  in  training  pursuant  to  section  206  of  the 
Federal  Railroad  Safety  Act  of  1970.   (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act.  1993.) 
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DEPARTMENT  OP  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  SAFETY 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code  1992  1993       1994 

69-0702-0-1-401 Actual  Estimate   Estimate 

Program  by  activities: 
Direct  program: 

00.01   Federal  enforcement 29,357  31,534      34,125 

00.02   Automated  track  inspection  program.  1,083  1,626       1,357 
00.03   Safety  regulation  and  program 

administration 6. 944  7 ,779       9 .434 

00.91     Total  direct  program 37,384  40,939      44,916 

01.01   Reimbursable  program 8  ^.^.jl.^^     ^^_:_!_^ 

10.00     Total  obligations 37,392  40,939      44,916 

Financing; 

17.00   Recovery  of  prior  year  obligations.  -127  ...         ... 

21.40   Unobligated  balance  available, 

start  of  year -27  -291 

24.40   Unobligated  balance  available,  end 

of  year 291  ...         ... 

25.00   Unobligated  balance  expiring 185  ^^_:_:_!.     ___:_:_^ 


39.00   Budget  authority  (gross)  37,714    40,648      44,916 

Budget  authority; 

Current: 
40.00   Appropriation 37,706    40,648      44,916 

Permanent : 
68.00   Spending  authority  from  offsetting 

collections 8       ...         ... 
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DEPARTMEKT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  SAFETY 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code  1992      1993       1994 

69-0702-0-1-401 Actual   Estimate   Estimate 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations 37,392 

72.40  Obligated  balance,  start  of  year....  6,729 

74.40  Obligated  balance,  end  of  year -5,852 

77.00  Adjustments  in  expired  accounts -158 

78.00   Adjustments  in  unexpired  accounts...  -127 

87.00   Outlays  (gross)  37,984    37,433     45,291 

Adjustments  to  budget  authority  and 
outlays; 

Deductions  for  offsetting  collections: 

88.00   Federal  funds -8   ^^^^.     ^^^j. 


40,939 

44,916 

5,852 

9,358 

-9,358 

-8,983 

•  ■  • 

.  .  . 

... 

89.00   Budget  authority  (net) 37,706    40,648     44,916 

90.00   Outlays  (net) 37,976    37,433     45,291 
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DEFTIRTHENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  SAFETY 

PERSONNEL  SUMMARY 


Identification  Code 
69-0702-0-1-401 


1992 
Actual 


1993 
Estimate 


1994 
Estimate 


Total  compensable  wor)cyears: 

Full-time  equivalent  employment 
Full-time  equivalent  of  overtime 
and  holiday  hours 


481 
5 


518 
5 


542 
5 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  SAFETY 


Program  and  Performance 

The  Federal  role  in  the  Railroad  Safety  program  is  to  protect 
railroad  employees  and  the  public  by  ensuring  the  safe  operation 
of  passenger  and  freight  trains.   The  authority  to  accomplish 
this  role  is  found  in  the  Federal  Railroad  Safety  Act  of  1970  (as 
amended) ,  the  Department  of  Transportation  Act,  the  Hazardous 
Materials  Act,  the  Rail  Safety  Improvement  Act  of  1988,  the 
Hazardous  Materials  Transportation  Uniform  Safety  Act  of  1990, 
and  the  Sanitary  Food  Act  of  1990. 

The  programs  of  the  Railroad  Safety  appropriation  are  grouped 
under  three  major  activities  as  follows: 


FEDERAL  ENFORCEMENT 


Provides  support  for  the  field  staff 
of  safety  inspectors  and  clerical 
positions  located  in  eight  regional 
offices  throughout  the  United  States. 
This  staff  is  responsible  for  the 
enforcement  of  Federal  safety 
regulations  and  standards. 


ADTOMATED  TRACK 
INSPECTION  PROGRAM 


Provides  support  for  vehicles  which 
are  used  to  survey  Class  I  and 
regional  and  shortline  routes  for 
track  maintenance  and  rehabilitation. 


SAFETY  REGULATION  AND 
PROGRAM  ADMINISTRATION 


Provides  support  for  safety 
headquarters  which  issues  standards, 
procedures  and  regulations, 
administers  post-accident  and  random 
testing  of  railroad  employees,  pro- 
vides technical  training  and  manages 
highway-rail  grade  crossings 
projects. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  SAFETY 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code  1992       1993        1994 

69-0702-0-1-401 Actual    Estimate    Estimate 

Direct  obligations; 

Personnel  compensation: 

11.1     Full-time  permanent 

11.3     Other  than  full-time  permanent 

11.5     Other  personnel  compensation 

11.9       Total  personnel  compensation 

12.1     Civilian  personnel  benefits 

13.1     Benefits  for  former  personnel 

21.0     Travel  and  transportation  of 
persons 

22.0  Transportation  of  things 

23.3     Communications,  utilities,  and 
miscellaneous  charges 

25.1  Consulting  services 

25.2  Other  services 

26.0  Supplies  and  materials 

31.0  Equipment 

41.0     Grants,  subsidies  and 
contributions 

99.0       Subtotal,  direct  obligations 

99.0   Reimbursable  obligations 

99.9        Total  obligations  37,392     40,939      44,916 


21, 

,120 

23,571 

25,271 

170 

117 

209 

319 

352 

409 

21, 

,609 

24,040 

25,889 

5, 

,068 

5,853 

6,570 

26 

4 

,531 

5,006 

5,717 

113 

108 

129 

204 

118 

203 

442 

600 

600 

4 

,538 

4,977 

5,206 

277 

152 

246 

646 

85 

356 

-70 
,384 

37 

40,939 

44,916 

8 

•  •  • 

•  •  • 
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FY  1994  RE0DE8T  HIGHLIGHTS 

The  Railroad  Safety  FY  1994  request  of  $44.9  million  reflects  an 
increase  of  $4.3  million  over  the  FY  1993  enacted  level  and 
includes  funding  for  a  staffing  increase  of  29  positions  and  17.5 
FTEs.   Of  this  amount,  a  net  increase  of  $1.8  million  is 
associated  with  items  over  which  FRA  has  no  control,  such  as 
annualization  of  the  FY  1993  pay  raise,  merit  pay  and  within- 
grade  increases,  and  inflation  or  outside  vendor  increases. 

The  program  increase  of  $2.5  million  will  support  critical 
staffing  needs,  the  safety  training  program  and  data  management. 
The  staffing  increases  are  essential  to  carry  out  DOT'S  Highway- 
Rail  Grade  Crossing  Initiative  and  the  related  inspection  of 
automated  warning  devices  and  to  implement  and  complete 
outstanding  rulemakings  and  other  safety  projects  mandated  by 
Congress.   In  addition,  funds  are  needed  for  safety  data  bases 
that  help  allocate  inspector  resources  which,  in  turn,  address 
program  weaknesses  identified  by  GAO  and  to  provide  technical 
support  and  guidance  to  regional  staff  on  increasingly  complex 
railroad  operations. 

FRA  is  requesting  no-year  funds  under  the  Data  Management 
subprogram  for  contractual  services  and  maintenance  of  computers. 
This  will  be  discussed  in  detail  under  the  Data  Management 
section  of  the  narrative. 

The  following  outlines  the  specific  requests  by  the  three  major 
activities: 

BODGET  ACTIVITY  -  FEDERAL  ENTORCEMENT 

Total  Increase  in  Budget  Authority  $2,591,000 

Total  Increase  in  FTEs  9.5 

NON-DISCRETION7VRY  INCREASES      $1,204,000  .5  FTEs 

The  increases  include  annualization  of  the  FY  1993  pay  raise, 
within-grade  and  merit  pay  increases,  FICA/medicare  payments, 
health  insurance  premiums,  employee  compensation,  and  inflation 
or  increased  vendor  costs.   Also  included  is  annualization  of  one 
position  (.5  FTE) ,  allowed  in  the  FY  1993  enacted  level,  which  is 
required  for  additional  work  associated  with  the  Hollings- 
Danforth  Bill.   These  increases  are  offset  by  decreases  in  the 
WCF  and  one-time  contracts  for  a  new  increase  of  $1,204,000. 
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NEW  OR  EXPAMDED  PROGRAMS       $1,387,000  9  FTEs 

STAFFING  ($848,000)  (8  FTEs) 

Additional  staffing  is  requested  in  the  following  areas: 

Highway-Rail  Grade  Crossing 

Eight  positions  and  4  FTEs  are  requested  for  Highway-Rail 
Crossing  Specialists.   These  positions  are  needed  to  implement 
DOT'S  multi-faceted  Highway-Rail  Grade  Crossing  Initiative. 
Approximately  95  percent  of  all  rail-related  fatalities  annually 
are  the  result  of  highway-rail  crossing  accidents  or  trespassing. 
FRA  currently  does  not  have  regional  personnel  specializing  in 
highway-rail  crossings.   These  positions  will  be  designated  to 
promote  and  facilitate  corridor  improvement  programs,  including 
crossing  closures;  keep  the  railroads  and  relevant  highway 
authorities  properly  focused  on  crossing-specific  problems,  such 
as  sight  distances;  and  serve  as  liaison  for  Operation  Lifesaver 
crossing  safety  education  activities. 

Automated  Warning  Devices 

Eight  positions  and  4  FTEs  are  requested  for  Automated  Warning 
System  Inspectors  to  implement  FRA's  forthcoming  Inspection, 
Testing  and  Maintenance  (IT&M)  Standards  for  automated  warning 
devices  at  highway-rail  grade  crossings.   This  will  permit  FRA  to 
monitor  railroad  compliance  with  the  new  regulation  affecting 
60,000  automated  crossings.   If  FRA  does  not  receive  additional 
positions  to  implement  the  new  IT&M  standards,  existing 
inspector  resources  will  have  to  be  diverted  in  order  to  begin 
staffing  this  Congressionally  mandated  program.   This  will  hamper 
implementation  of  the  new  regulation  and  will  be  detrimental  to 
FRA's  other  safety  compliance  monitoring  activities.   Approval  of 
the  Automated  Warning  System  Inspectors  positions  (4  FTEs)  will 
allow  FRA  to  inspect  a  small  sampling  (approximately  15  percent) 
of  the  automated  devices  on  the  large  (Class  I)  railroads  and  a 
50  percent  sampling  on  the  smaller  railroads  once  every  two 
years. 

Non-Ceiling  FTEs 

FRA  is  also  requesting  the  restoration  of  7  non-ceiling  FTEs 
reduced  from  the  FY  1993  enacted  level  as  part  of  a  government- 
wide  staffing  reduction.   No  additional  funding  is  requested  for 
this  staffing. 

FRA  SAFETY  TRAINING  PROGRAM     ($539,000)  (1  FTE) 

This  increase  is  requested  to  continue  the  FRA  Safety  Training 
Program  initiated  in  FY  1991.   The  program  is  now  directed  toward 
an  increased  training  schedule.   Curriculum  development, 
establishment  of  training  plans,  and  other  administrative  start- 
up tasks  are  significantly  less  time-consuming  than  in  past 
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years,  thus  allowing  the  Office  of  Safety  to  concentrate  more 
fully  on  increasing  the  number  of  students  being  trained  and  the 
number  of  courses  planned.   In  FY  1994,  it  is  anticipated  that 
819  students  will  receive  technical  training  through  the  34 
technical  courses  planned. 

In  order  to  accomplish  this  ambitious  training  schedule,  FRA  is 
requesting  one  position  and  one  FTE  ($96,000).   Currently,  FRA  is 
authorized  five  training  program  positions  which  are  allocated  as 
follows:  one  training  and  communications  program  manager,  who  is 
an  educator  responsible  for  program  design,  the  quality  of 
instructional  methods  (including  course  evaluations),  and 
coordinating  training  activities;  and  four  training  specialists 
representing  the  track,  signal  and  train  control,  motive  power 
and  equipment,  and  operating  practices  disciplines.   A  sixth 
training  staff  position  which  would  be  utilized  for  a  hazardous 
materials  training  specialist  is  being  requested.   The  addition 
of  a  hazardous  materials  trainer  is  particularly  needed,  given 
the  forthcoming  expansion  of  the  State  Safety  Participation 
Program  to  include  enforcement  of  the  Hazardous  Materials 
Regulations,  as  authorized  by  the  Hazardous  Materials 
Transportation  Uniform  Safety  Act  of  1990.   Training  specialists 
assist  in  orientation  of  new  employees,  make  presentations  to 
industry  groups,  and  contribute  to  regulatory  development  and 
enforcement  activities,  as  well  as  prepare  and  present  classroom 
instruction  to  FRA  and  State  inspectors  and  inspector  trainees. 

An  increase  of  $44  3,000  in  travel  funds  is  requested  to  cover  the 
increased  cost  of  training  additional  students  resulting  from 
additional  classes  and  additional  State  inspectors.   The  FRA  has 
made  a  commitment  to  provide  training  to  the  State  inspectors 
equal  to  Federal  inspectors  in  this  cooperative  national 
inspection  program.   The  number  of  State  inspectors  is  expected 
to  increase  by  approxiaately  25  percent. 

BODGET  ACTIVITY  -  RDTOMATED  TRACK  INSPECTION  PROGRAM 

Total  Increase  in  Budget  Authority  $22,000 

NON-DISCRETIONARY  INCREASES      $22,000 

The  FY  1994  request  reflects  non-discretionary  increases  of 
$47,000  in  the  Automated  Track  Inspection  Program.   This  increase 
is  due  to  inflation  and  is  offset  by  decreases  in  non-recurring 
one-time  contract  costs  of  $25,000,  for  a  net  increase  of  $22,000 
in  FY  1994. 
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BDDGET  ACTIVITY  -  SAFETY  REGDLATION  AND  PROGRAM  7VDMINI STRATI ON 
Total  Increase  in  Budget  Authority  $1,655,000 

Total  Increase  in  FTEs  8 

NON-DISCRETIONARY  INCREASES      $527,000  .5  FTEs 

An  increase  of  $527,000  includes  the  cost  of  the  annualization  of 
the  FY  1993  pay  raise,  normal  within-grade  and  merit  pay 
increases,  FICA/medicare  payments,  health  insurance  premiums, 
employee  compensation,  and  inflation  or  increased  vendor  costs. 
Also  included  is  the  annualization  of  one  position  (.5  FTE) , 
allowed  in  the  FY  1993  enacted  level,  which  is  required  for 
additional  work  associated  with  the  Hollings-Danforth  Bill. 

NEW  OR  EXPANDED  PROGRAMS       $1,128,000  7.5  FTEs 

STAFFING  ($699,000)  (7.5  FTEs) 

The  Office  of  Safety  is  requesting  14  positions  and  7.5  FTEs  to 
meet  workload  demands  and  to  alleviate  longstanding  staffing 
shortages. 

FRA  currently  has  35  safety  rulemakings  and  other  safety  projects 
on  the  agenda  for  FY  1993-1994,  the  majority  of  which  are 
required  by  Congress.   The  Office  of  Safety  does  not  have  a 
sufficient  number  of  personnel  with  railroad  expertise  in  each  of 
the  inspection  disciplines  (track,  motive  power  and  equipment, 
operating  practices,  hazardous  materials,  and  signal  and  train 
control)  to  fully  and  expeditiously  address  the  technical  aspects 
of  all  of  these  rulemakings,  and  there  are  only  two  staff 
economists  to  conduct  the  required,  regulatory  impact  analyses. 
The  shortage  of  economists  is  especially  critical  to  timeliness. 

The  graphic  shown  on  the  next  page  illustrates  the  significant 
increase  in  safety's  workload  due  to  rulemakings  alone  in  the 
last  five  years  with  a  slight  decrease  in  headquarters  staffing. 

In  addition  to  rulemakings,  the  Office  of  Safety  is  also  working 
on  other  mandated  and  critical  projects.   In  the  period  1989- 
1991,  GAO  issued  a  spate  of  highly  critical  reports  to  Congress 
concerning  FRA's  safety  program.   FRA  has  forthrightly  addressed 
and  resolved,  or  at  least  largely  alleviated,  these  GAO 
criticisms.   However,  a  number  of  vulnerabilities  remain, 
especially  in  the  functioning  of  the  computer-based  models  for 
all  inspector  resource  allocations.   The  functioning  of  these 
computer  systems  is  dependent  upon  two  current  employees.   Time 
has  not  been  available  for  cross-training  or  documentation. 
Insufficient  staffing  to  provide  documentation  for  these  vital 
computer  programs  and  backup  to  these  key  personnel  threatens  the 
viability  of  FRA's  resource  allocation  programs  and,  if  either  of 
these  individuals  leaves  FRA,  there  is  insufficient  institutional 
knowledge  and  expertise  to  keep  the  programs  functioning. 
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The  Office  of  Safety  is  also  doing  everything  possible  to 
facilitate  the  Northeast  Corridor  experiments  with  European 
trainsets,  Texas  TGV  and  Orlando  Maglev.   That  cannot  continue 
indefinitely  without  major  defaults  in  the  conventional  rail 
safety  programs  or  an  increase  in  safety's  resources. 

In  total,  the  positions  and  associated  funding  involved  are 
modest,  given  the  heavy  Federal  commitment  to  railroad  safety 
legislation.   Regulatory  unresponsiveness  harms  the  industry  as 
much  as  it  harms  the  public.   FRA's  inability  to  process  waiver 
requests  from  the  railroads  on  a  timely  basis  often  represents  a 
costly  delay  in  a  railroad  being  able  to  take  advantage  of  a 
technological  improvement  which  may  be  as  safe  or  safer  than  a 
current  piece  of  equipment  or  current  operating  practice. 
Similarly,  FRA's  rulemaking  backlog  is  not  only  delaying  safety 
benefits,  represented  by  a  reduction  in  fatalities  and  injuries, 
but  often  costs  the  industry  millions  of  dollars  as  well  by 
delaying  implementation  of  cost-beneficial  regulatory  changes. 


A  detailed  description  of  the  positions  follows: 


Disciplines; 

Operating  Practices 
Motive  Power  &  Equipment 
Hazardous  Materials 
Signal  and  Train  Control 
Track 

Highway-Rail  Crossing/Trespassers 

Planning  &  Evaluation 

Systems  Support 

Total 


Positions 

3 
2 

1 
1 
2 

1 

2 

2 


14 


FTEs 

2.0 
1.0 

.5 

.5 
1.0 

.5 

1.0 
1.0 
7.5 


Operating  Practices  Division 

Three  additional  positions  and  2  FTEs  are  requested  for  the 
Operating  Practices  (OP)  Division  for  FY  1994. 

The  OP  discipline  deals  not  only  with  the  enforcement  of  Federal 
regulations,  but  also  with  established  carrier  rules,  practices 
and  procedures,  train  operations,  and  associated  support  systems. 
The  Division  provides  analysis  and  oversight  with  regard  to 
administration  and  enforcement  of  the  Locomotive  Engineer 
Certification  Program,  alcohol/drug  regulations.  Hours  of  Service 
Act  requirements  (including  issues  relating  to  crew  quarters  and 
camp  cars) ,  and  a  broad  range  of  operating  rules  issues. 
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FY  1993  authorized  staffing  does  not  permit  FRA  to  remain  current 
in  processing  waiver  requests,  to  meet  statutory  rulemaking 
requirements,  to  provide  adequate  technical  and  interpretive 
guidance  to  FRA  field  and  industry  personnel,  and  to 
expeditiously  complete  essential  safety  projects  related  to  the 
operating  practices  of  railroads. 

-t-  2  OP  Specialists  for  Development  and  Implementation  of 
Regulatory  Initiatives 

Two  additional  OP  Specialists  are  needed  for  continued 
development  and  subsequent  implementation  of  a  number  of 
regulatory  initiatives.   Rulemaking  is  underway  in  several  areas 
involving  the  OP  Division  including  random  alcohol  testing,  blue 
signal  protection  for  railroad  employees,  railroad  communica- 
tions, train  dispatching,  and  locomotive  engineer  qualifications. 

In  response  to  the  changing  industry,  FRA  proposed  to  modify  the 
blue  signal  protection  rule  to  allow  railroads  to  supplement 
operating  crews  with  "utility  employees."   Due  to  industry 
comments,  FRA  has  reopened  the  issue  and  expanded  the  scope  of 
the  review  to  include  the  blue  signal  regulation  as  a  whole. 

Section  11  of  the  Railroad  Safety  Enforcement  and  Review  Act  of 
1992  (RSERA)  requires  the  Secretary  to  conduct  a  safety  inquiry 
into  radio  standards  and  procedures  used  in  the  railroad 
industry.   This  will  require  significant  consultation  with  rail 
labor,  management  and  suppliers.   An  evaluation  of  the  status  and 
potential  impact  of  Advance  Train  Control  Systems  must  be 
included.   FRA  plans  to  conduct  a  Safety  Inquiry  in  March  1994 
and  provide  Congress  a  report  on  the  status  of  communications  in 
the  industry  by  July  1994. 

Section  17  of  RSERA  requires  DOT  to  address  concerns  identified 
in  ERA'S  National  Train  Dispatcher  Assessment  of  1987-1988.   A 
report  to  Congress  is  required  to  include  recommendations  for 
legislative  or  regulatory  action  to  "...  ameliorate  any  such 
problems  that  affect  safety  in  train  operations...."   Although  OP 
personnel  monitor  industry  groups  developing  changes  to  codes  of 
operating  rules,  FRA  has  not  enjoyed  sufficient  staffing  to 
permit  careful  analysis  of  operating  rules  and  training  across 
the  national  system,  particularly  on  newly  formed  railroads. 
Similarly,  railroad  dispatching  system  reviews  have  been  delayed 
or  reduced  to  regional-level  activities  (inhibiting  transfer  of 
learning  from  prior  assessments)  due  to  insufficient  staffing. 

FRA  is  amending  the  minimum  qualification  for  locomotive 
engineers  in  response  to  petitions  for  reconsideration  and 
requests  for  clarification.   The  amendments  involve  major  changes 
to  the  basic  rule  which  requires  railroads  to  have  a  formal 
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process  for  evaluating  prospective  operators  of  locomotives.   In 
addition,  FRA  is  formulating  a  draft  NPRM  to  address  other  issues 
related  to  application  of  the  rule.   With  the  implementation  of 
the  new  regulation  for  qualification  standards  for  locomotive 
engineers,  FRA  received,  in  1992,  in  excess  of  500  programs  from 
the  involved  railroads  covering  34,000  Railroad  Locomotive 
Engineers.   Certification  denials  and  revocations  by  the  rail- 
roads result  in  appeals  in  FRA  that  require  investigation  and 
resolution.   FRA  received  over  50  petitions  appealing  revocations 
last  year.   The  review  of  these  cases  is  time-consuming.   Reviews 
have  not  yet  been  completed  on  12  cases  received  in  1992  and 
reviews  of  the  15  cases  received  in  the  first  three  months  of 
1993  have  not  been  initiated. 

Without  the  additional  OP  Specialists  requested  to  address  these 
regulatory  activities,  it  will  not  be  possible  for  FRA  to  meet 
all  of  these  statutory  mandates. 

-^  1  OP  Specialist  for  Complaint  Handling 

An  additional  OP  Specialist  is  needed  in  FY  1994  to  respond  to  a 
large  volume  of  complaints  of  industry  non-compliance  with  safety 
rules  and/or  unsafe  operating  practices.   FRA  annually  receives 
about  240  OP-related  complaints  from  various  sources.   Each 
complaint  requires  oversight  by  headquarters  staff.   With  current 
staffing  levels,  it  is  not  possible  to  expeditiously  respond  to 
this  volume  of  complaints  involving  potential  industry  safety 
hazards.   The  current  OP  complaint  backlog  is  over  400.   With  an 
additional  OP  Specialist,  FRA  will  be  able  to  reduce  the 
complaint  backlog  by  50  percent  in  FY  1994. 

Motive  Power  and  Ecruipment  Division 

Two  additional  positions  and  one  FTE  are  requested  for  the  Motive 
Power  and  Equipment  (MP&E)  Division  for  FY  1994. 

+  1  MP&E  Specialist  for  Regulatory  Projects  and  Handling  of 
Waiver  Requests 

An  additional  MP&E  Specialist  is  requested  for  regulatory 
projects.   Section  7  of  RSERA  requires  the  Secretary  to  conduct  a 
review  of  the  rules  with  respect  to  railroad  power  brakes,  and 
revise  the  rules  based  on  such  safety  data  as  may  be  presented 
during  that  review.   The  following  specific  areas  must  be 
addressed:   prescribe  standards  regarding  dynamic  brakes;  and 
require  two-way  end-of-train  devices  under  certain  conditions. 
FRA  held  a  series  of  public  meetings  to  initiate  this  process. 
This  rulemaking  proceeding  is  an  extremely  complex,  labor- 
intensive  endeavor. 
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In  response  to  Section  10  of  RSERA,  FRA  is  conducting  research 
and  analysis  to  determine  the  costs  and  benefits  of  the  following 
locomotive  crashworthiness  features: 

(1)  braced  collision  posts; 

(2)  rollover  protection  devices; 

(3)  deflection  plates; 

(4)  shatter-proof  windows; 

(5)  crash  refuges; 

(6)  uniform  sill  heights; 

(7)  anticlimbers; 

(8)  protection  of  fuel  tanks  and/or  means  to  protect 
spilled  flammable  liquid  from  entering  the  cab;  and 

(9)  any  other  devices  intended  to  protect  cab  occupants. 

Regulatory  projects  also  include  evaluation  and  analysis  of 
applications  for  exemptions  from  the  MP&E  regulations.   The 
waiver  requests  cover  a  diversity  of  subject  matter  entailing 
specifications  and  operating  requirements.   Many  of  the  waiver 
evaluations  require  significant  research  and  analysis.   FRA 
annually  reviews  approximately  80  applications  for  waivers 
concerning  glazing,  power  brakes,  locomotive  inspection,  safety 
appliances,  and  freight  car  safety  standards.   With  the  current 
staffing  level,  it  is  not  possible  to  maintain  currency  with  the 
volume  of  waiver  requests.   The  current  backlog  of  MP&E  waiver 
requests  is  over  30  submissions.   This  backlog  often  represents  a 
costly  delay  in  a  railroad  being  able  to  take  advantage  of  a 
technological  improvement  which  may  be  as  safe  or  safer  than  a 
current  piece  of  equipment  or  current  operating  practice.   An 
additional  MP&E  Specialist  will  allow  FRA  to  eliminate  the 
backlog  of  waiver  requests. 

+    1  MP&E  Specialist  for  Safety  Projects 

One  MP&E  Specialist  is  requested  for  the  conduct  of  essential 
safety  projects  in  FY  1994.   In  addition  to  the  thorough  review 
of  locomotive  crashworthiness,  other  safety  projects  under  the 
MP&E  Division  include:   monitoring  of  prototype  testing  of 
Roadrailer  equipment  on  the  rear  of  Amtrak  trains;  assessing 
roller  bearing  failures  and  responsive  action;  evaluation  of 
articulated  freight  cars;  investigation  to  determine  the  cause, 
potential  of  failure  and  corrective  action  needed  to  relieve  the 
problem  of  thermal  cracked  wheels  on  New  York  area  commuter 
railroads;  and  monitoring  the  safety  performance  of  double  stack 
intermodal  cars.   Timely  completion  of  these  safety  projects 
addressing  known  or  potentially  serious  safety  risks  is 
compromised  by  the  limited  staffing  availability.   Each  year. 
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additional  projects  must  be  added  to  respond  to 
emerging  safety  issues.   These  evolving,  and  often  critical, 
safety  problems  cannot  be  adequately  and  quickly  addressed  within 
current  staffing  constraints. 

Signal  and  Train  Control  Division 

One  position  and  one-half  FTE  are  requested  for  the  Signal  and 
Train  Control  (S&TC)  Division  for  FY  1994. 

+  1  S&TC  Specialist  for  Evaluation  of  ATCS  and  Handling  Waiver 
Requests 

The  development  of  Advance  Train  Control  Systems  (ATCS)  is  a 
joint  venture  of  the  U.S.  and  Canadian  railroads.   ATCS  will  use 
data  radio  as  a  vital  link  to  provide  fail  safe  means  of 
protecting  both  train  operations  and  maintenance-of-way  forces. 
An  on  board  S&TC  Specialist  and  an  Electronics  Engineer  have 
worked  closely  with  railroad  industry  ATCS  committees  in  the 
development  of  these  ATCS  systems.   Additional  work  is  needed  to 
determine  the  Federal  regulations  necessary  to  assure  the  safe 
performance  of  these  systems.   In  addition,  work  must  be  done  to 
promulgate  operating  rules  for  these  systems.   Additional  S&TC 
staff  is  needed  to  assist  in  developing  and  to  subsequently 
monitor  the  regulations  and  operating  rules  needed  to  assure  that 
safety  is  provided  in  the  development  of  ATCS  systems.   This 
additional  S&TC  Specialist  will  also  enable  FRA  to  evaluate  the 
adequacy  of  signal  protection  on  high  density  lines  carrying 
passengers,  hazardous  materials,  and  fast  intermodal  trains. 
This  additional  S&TC  Specialist  will  also  allow  FRA  to  eliminate 
the  backlog  of  S&TC  waiver  requests. 

FRA  must  act  upon  approximately  100  requests  for  waivers  from  the 
rules  governing  railroad  signal  and  train  control  systems  or 
approval  for  a  discontinuance  or  material  modification  of  a 
signal  system.   Many  of  these  are  detailed  and  require  exhaustive 
research  and  analysis.   In  addition,  an  average  of  almost  200 
false  proceed  reports  are  received  annually  which  must  be 
analyzed  for  cause,  possible  trends,  and  development  of 
corrective  action.   Due  to  staffing  shortages,  FRA  has  found  it 
necessary  to  bring  field  staff  into  Headquarters  to  aid  in  the 
review  of  signal  applications,  waiver  petitions  and  false  proceed 
reports.   This  approach  not  only  reduces  total  field  inspection 
and  enforcement  activities,  but  the  need  for  field  personnel  to 
travel  into  Washington  limits  the  overall  productivity  in  the 
waiver  handling  process  as  well.   More  importantly,  the  field 
personnel  brought  in  on  a  one-time  basis,  or  infrequently,  lack 
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familiarity  with  the  process  and  must  spend  time  ascending  the 
learning  curve,  further  reducing  their  productivity.   In  short, 
use  of  field  personnel  is  not  a  cost-effective  alternative  and, 
despite  their  use,  there  is  a  backlog  of  over  50  S&TC  waiver 
requests. 

Hazardous  Materials  Division 

One  position  and  one-half  FTE  are  requested  for  the  Hazardous 
Materials  (HM)  Division  for  FY  1994. 

+  1  HM  Specialist  for  Rulemaking  Initiatives 

This  Division  must  respond  to  over  160  applications  for 
exemptions  from  the  Hazardous  Materials  Regulations.   This  is  a 
time-consuming  process  that  includes  initial  review  and  docketing 
of  applications,  preparation  of  Federal  register  notices,  assign- 
ment to  the  appropriate  region  for  field  investigation,  review  of 
the  field  reports,  review  and  acknowledgement  of  protest  letters, 
recommendations  as  to  the  disposition  of   applications,  and 
preparation  of  decision  letters  to  all  interested  parties.   The 
Hazardous  Materials  Division  is  also  currently  directly  involved 
in  11  hazardous  materials  rulemakings  with  the  Research  and 
Special  Programs  Administration.   For  5  of  the  11,  FRA  is 
preparing  the  preamble  and  drafting  the  regulation.   The  current 
staffing  level  is  insufficient  to  expeditiously  make  the  needed 
regulatory  revisions.   The  following  tank  car  issues  are 
illustrative  of  the  special  project  work  associated  with  this 
discipline: 

(1)  Stub  sill  separations.   Approximately  167,000  tank 
cars,  out  of  a  population  size  of  210,000  tank  cars,  are  the 
stub-sill  design.   Several  such  cars  have  failed  (tank  separation 
from  the  sill) ,  but  fortunately  none  has  resulted  in  a  serious 
accident  or  release  of  product.   FRA  is  actively  guiding  a 
complex  of  inspection  activities  designed  to  identify  stub  sill 
cracks  at  an  early  stage  of  initiation  and  ensure  corrective 
action  under  Emergency  Order  Number  17. 

(2)  Integrity  of  thermal  insulation  on  DOT  Class  112.  114 
and  105  tank  cars.   On  certain  tank  cars,  thermal  insulation  has 
failed,  resulting  in  the  top  one-third  of  the  cars  not  meeting 
Federal  thermal  requirements.   FRA  is  actively  monitoring 
remedial  action. 
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(3)  Continuous  sill  separation  on  a  select  series  of  tank 
cars.   FRA  has  had  a  group  of  tank  cars  constructed  with  a 
continuous  center  sill  to  be  inspected  and  repaired  before  being 
returned  to  service,  due  to  a  service  failure. 

(4)  E.O.  16.   FRA  issued  Emergency  Order  No.  16,  involving 
5,400  dual-diameter  tank  cars,  which  required  approximately  2,100 
cars  to  be  inspected  by  September  1992.   Monitoring  compliance 
and  dealing  with  specific  interpretive  issues  requires  extensive 
communications  with  the  railroads  and  tank  car  owners. 

The  lessons  learned  from  FY  1992-1993  projects  of  this  nature 
will  guide  rulemaking  with  respect  to  tank  car  design  and 
inspection  criteria  during  FY  1994.   These  are  extremely  complex 
challenges  from  the  point  of  view  of  engineering,  practical 
implementation  and  cost-effectiveness. 

One  additional  HM  Specialist  is  needed  for  FY  1994  to  permit  FRA 
to  develop  the  follow-on  rulemaking  initiatives. 

Track  Division 

Two  positions  and  one  FTE  are  requested  for  the  Track  Division 
for  FY  1994. 

Complete  revision  of  the  track  standards  is  now  underway.   This 
revision  will,  in  turn,  result  in  a  large  increase  in  staff  time 
needed  for  field  guidance.   The  Track  Division  currently  must 
respond  to  over  8,000  telephone  inquiries  annually  to  callers 
seeking  guidance  or  interpretations  of  the  Federal  Track 
Standards  and  related  enforcement  policy.   The  baseline  workload, 
which  includes  responding  to  complaints  and  management  of  the 
automated  track  inspection  program  and  bridge  structural  safety 
program,  fully  consumes  the  current  staff. 

+   1  Track  Specialist  for  Oversight  of  Small  Railroads 

An  additional  Track  Specialist  is  needed  to  provide  adequate 
oversight  over  the  small  railroads.   There  are  now  64  0  railroads 
in  the  United  States  (only  11  of  which  are  large.  Class  I 
railroads) .   The  number  of  regional  and  shortline  railroads  and 
excursion/tourist  lines,  some  of  which  can  carry  over  100,000 
passengers  annually,  has  proliferated  over  the  past  several 
years.   The  range  of  effectiveness  of  the  management  skills 
applied  to  the  direction  of  these  properties  are  variables  with 
consequent  impact  on  system  safety. 
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A  GAO  audit  was  highly  critical  of  FRA  for  not  inspecting  32  of 
these  railroads  in  1989.   To  ensure  that  adequate  safety  is 
maintained  on  the  smaller  railroads,  FRA's  National  Inspection 
Plan  requires  that  every  railroad  be  inspected  in  proportion  to 
the  relative  risk  it  poses  but,  at  a  minimum,  once  a  year.   In 
addition,  each  FRA  Regional  Director  schedules  periodic  meetings 
to  explain  Federal  safety  regulations  to  these  smaller  carriers. 

The  additional  workload  resulting  from  the  proliferation  in  the 
number  of  railroads  requires  the  exercise  of  planning,  scheduling 
and  leadership  skills  at  FRA  headquarters  in  order  to  assure  the 
formation  and  supervision  of  a  rational,  nationally  consistent 
program.   Deteriorated  track  conditions  are  the  predominant 
public  safety  issue  posed  by  marginal  small  railroads,  and  the 
number  of  waiver  requests,  each  of  which  requires  careful  review, 
has  increased  dramatically  as  a  result  of  the  increased  number  of 
small  railroads. 

+  1  Civil  Engineer  for  Bridge  Program 

A  Civil  Engineer  position  is  also  requested  for  FY  1994  to  assist 
the  current  FRA  Bridge  Engineer  in  engineering  and  program 
management  functions.   The  present  requirement  for  only  one 
person  to  manage  the  FRA  bridge  program,  perform  all  engineering 
calculations  for  bridge  analysis,  travel  to  all  eight  regions  on 
short  notice  for  serious  bridge  problems,  and  provide  all  bridge 
training  to  FRA  personnel,  has  created  an  unmanageable  workload. 
The  need  for  oversight  of  bridge  inspection  by  the  railroads 
grows  each  year,  as  small  railroads  operate  an  increasing  portion 
of  the  rail  system  and  bridges  continue  to  age  with  use. 

Highway-Rail  Crossing  and  Trespasser  Programs  Division 

FRA  is  requesting  one  additional  position  and  one-half  FTE  for 
the  Highway-Rail  Crossing  and  Trespasser  Programs  Division  for 
FY  1994. 

+    1  Operations  Research  Analyst  for  Highway-Rail  Crossing 
Initiative 

Every  year  the  vast  majority  of  deaths  associated  with 
railroading  stem  from  either  highway-rail  crossings  or 
trespassing.   Preliminary  1992  safety  statistics  indicate  that 
highway-rail  crossing  accidents  generated  49  percent  of  the  total 
number  of  fatalities  in  rail  operations,  and  trespassers  were  the 
source  of  an  additional  46  percent,  for  a  total  of  95  percent 
(projected  to  total  1,105  out  of  a  grand  total  of  1,163 
fatalities) . 
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FRA  is  taking  a  more  proactive  role  in  reducing  the  death  toll  at 
highway-rail  crossings  and  of  railroad  trespassers.   FRA  has 
established  the  Highway-Rail  Crossing  and  Trespassers  Programs 
Division  within  the  Office  of  Safety  Analysis.   Currently,  this 
Division  has  a  staff  of  four  professionals  who  are  responsible 
for  providing  staffing  and  oversight  for  an  extremely  large 
number  of  regulatory,  program,  policy  and  research  initiatives  in 
the  highway-rail  crossing  and  trespasser  areas.   Prior  to 
FY  1992,  only  two  positions  were  dedicated  to  this  program.   The 
other  two  positions  and  a  secretarial  position  were  transferred 
from  existing  staffing  levels  within  the  Office  of  Safety. 
However,  even  with  a  staff  of  four  professionals,  this  new 
Division  cannot  adequately  address  FRA's  highway-rail  and 
trespasser  safety  initiatives. 

FRA  has  defined  the  Highway-Rail  Grade  Crossing  Safety  Initiative 
to  include:   a  program  for  elimination  of  highway-rail  crossings 
(25  percent  by  the  year  2000)  ;  a  regulatory  initiative,  including 
the  development  and  implementation  of  inspection,  testing, 
maintenance  (ITM)  and  timely  response  requirements  regarding 
crossing  warning  devices;  an  engineering  and  research  initiative 
which  includes  improved  signing  at  crossings  and  research 
regarding  characteristics  and  use  of  train  horns  and  the 
conspicuity  of  rail  equipment;  and  a  law  enforcement  initiative 
and  education  programs  to  include  public  awareness,  technical 
training,  exhibits,  publications  and  data.   In  addition  to 
further  improvements  in  rail  and  highway  safety,  the  realization 
of  the  full  potential  of  high-speed  rail  and  commuter  rail 
programs  will  be  largely  dependent  on  the  successful  execution  of 
these  initiatives. 

To  adequately  address  all  of  these  issues  and  to  progress  with 
the  new  initiatives  and  directions,  FRA  must  enhance  the  existing 
staff  by  adding  an  Operations  Research  Analyst  to  accomplish  the 
following  work:   Coordinate  and  guide  FRA  crossing  and  trespasser 
activities  and  relations  with  industry  and  state  offices;  conduct 
analytic  studies  of  program  effectiveness  related  to  warning 
device  alternatives,  modifications  and  maintenance;  and  develop 
and  update  analytic  tools  for  use  by  Federal,  state  and  local 
highway  authorities  and  railroad  management  concerning  procedures 
for  developing  crossing  closure  recommendations  and  for  making 
project,  site  and  warning  device  selections. 

Planning  and  Evaluation  Division 

FRA  is  requesting  two  positions  and  one  FTE  for  the  Planning  and 
Evaluation  Division  for  FY  1994. 
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The  Planning  and  Evaluation  Division  is  responsible  for  the: 
conduct  of  all  railroad  safety  regulatory  impact  analyses,  the 
Office  of  Safety's  Information  Collection  Budget  responsibilities 
under  the  Paperwork  Reduction  Act;  administration  of  FRA's 
railroad  user  fee  program;  administration  of  FRA's  State 
Participation  Program;  development  and  execution  of  the  Office  of 
Safety's  budget  and  all  associated  fund  administration 
activities;  and  development  and  implementation  of  resource 
allocation  and  work  measurement  systems  for  the  inspector  field 
staff  including  the  National  Inspection  Plan,  the  Quality 
Improvement  Program,  the  Regional  Inspection  Points  Listing,  and 
the  Staffing  Allocation  Model. 

+  1  Economist  for  Regulatory  Analvsis 

One  additional  economist  is  requested  for  the  conduct  of 
regulatory  analyses.   A  total  of  3  5  separate  regulatory  projects 
have  already  been  identified  as  agenda  items  for  calendar  years 
1993  and  1994,  including  important  reviews  of  existing  regulatory 
programs.   Over  half  of  these  projects  involve  the  development  of 
both  an  NPRM  and  a  final  rule  within  that  period.   More  than 
20  rulemakings  are  already  under  various  stages  of  review  within 
the  Office  of  Safety.   Given  the  continuing  need  for  periodic 
review  of  regulations  to  ensure  that  safety  needs  are  adequately 
addressed  in  a  cost-effective  manner,  frequent  enactment  of 
Congressional  regulatory  mandates,  and  rail  management  and  rail 
union  petitions  for  specific  regulatory  initiatives,  it  is  highly 
unlikely  that  this  workload  will  diminish  in  the  future.   To 
address  this  massive  workload,  the  Planning  and  Evaluation 
Division  currently  has  two  staff  economists  assigned  to 
regulatory  evaluation,  one  of  whom  also  has  supervisory 
responsibilities. 

The  Office  of  Safety  absorbed  the  user  fee  program  without 
additional  staffing.   In  addition,  to  alleviate  an  enormous 
staffing  shortage  within  the  newly  established  Highway-Rail 
Crossing  and  Trespasser  Safety  Division,  two  professional 
positions  and  a  secretarial  position  were  transferred  from  the 
Planning  and  Evaluation  Division.   Consequently,  essential 
support  for  the  implementation  of  the  new  National  Inspection 
Plan  (NIP) ,  the  Quality  Improvement  Program/work  measurement 
system  (QIP) ,  and  the  Regional  Inspection  Points  (RIP)  program 
has  been  inadequate.   Reporting  errors  encountered  in  the 
implementation  of  the  new  QIP  could  not  be  quickly  resolved  due 
to  lack  of  sufficient  headquarters  staff  resources  to  rapidly 
respond  to  questions  from  the  field  inspector  staff.   As  a 
consequence,  until  the  corrections  could  be  made,  feedback  on 


61 


598 


inspector  performance  was  not  available  and  progress  toward 
achievement  of  NIP  goals  could  not  be  adequately  monitored.   Each 
time  changes  are  made  to  enhance  the  QIP,  NIP  and/or  RIP 
programs,  similar  implementation  problems  can  be  expected  as  a 
result  of  inadequate  staffing. 

+  1  Railroad  Safety  Specialist  for  Field  Guidance 

FRA  now  has  the  analytical  tools  to  allocate  the  inspectors'  time 
to  locations  of  greatest  risk.   However,  to  adequately  utilize 
these  new  tools  and  effectively  implement  the  NIP,  a  Railroad 
Safety  Specialist  position  is  needed  in  the  Planning  and 
Evaluation  Division.   This  additional  staffing  will  provide 
expert  guidance  to  the  field  staff  on  proper  reporting  under  the 
QIP,  RIP  and  NIP  programs  and  will  also  ensure  the  accuracy  of 
the  data  for  the  purpose  of  evaluating  proper  allocation  of 
inspection  resources.   In  addition,  the  careful  and  expert  review 
of  inspection  and  work  measurement  data  will  help  promote 
uniformity  and  consistency  of  the  inspection  effort  and  monitor 
the  effectiveness  of  each  region  in  meeting  planned  NIP  goals. 

Additional  staff  will  also  permit  backup  for  key  personnel. 
Currently,  the  Agency  is  extremely  vulnerable  under  the  Resource 
Allocation  Program  should  key  personnel  leave.   The  design  and 
implementation  of  the  NIP,  as  well  as  any  modifications  to  it, 
have  been  handled  by  one  employee  who  has  the  needed  technical 
background  to  formulate  and  manage  such  a  complex  model .   At  this 
time,  the  office  does  not  have  anyone  else  with  comparable 
background  and  training  to  be  able  to  make  modifications  to  the 
model  and  understand  the  implications  of  those  modifications  on 
the  plan.   Program  continuity  is  endangered  by  this  lack  of  depth 
since  the  system  is  complex  and  there  is  a  continuing  need  to 
make  adjustments.   In  addition  to  this  model,  the  same  employee 
is  responsible  for  the  Regional  Inspection  Points  Program  (RIP) , 
the  Quality  Improvement  Program  (QIP) ,  and  the  Staffing 
Allocation  Model  (SAM)  which  are  just  as  complex  as  the  NIP. 
These  programs  have  an  integral  relationship.   If  the  programs 
are  not  completed  and  do  not  interrelate  as  planned,  FRA  will  not 
be  able  to  provide  Congress  with  the  type  of  oversight  of  FRA's 
mission  that  the  Agency  has  promised  and  is  expected  to  deliver. 

Systems  Support  Division 

FRA  is  requesting  two  positions  and  one  FTE  for  the  Systems 
Support  Division  for  FY  1994. 

The  Systems  Support  Division  is  responsible  for  the  development 
and  maintenance  of  all  of  FRA's  safety  databases  including: 
railroad  accident  and  casualty  reports,  the  inspection  reporting 
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system,  the  grade  crossing  inventory  system,  FRA's  regional 
inspection  points  system,  the  National  Inspection  Plan  system, 
the  Quality  Improvement  Program  (work  measurement)  system  and 
various  ancillary  files.   This  Division  also  has  responsibility 
for  providing  Office  of  Safety  headquarters  and  field  support  for 
computer  hardware  and  software;  responding  to  Freedom  of 
Information  Act  requests;  and  assignment,  review  and  analysis  of 
all  FRA  in-depth  investigation  reports  of  train  accidents  and 
employee  fatalities. 

+  1  Computer  Programmer 

In  a  series  of  audits,  GAO  pointed  out  that  FRA  needs  to  enhance 
the  existing  data  bases  and  to  make  more  and  better  use  of 
accident  and  casualty  data.   A  1989  GAO  audit  revealed 
underreporting  of  accidents,  injuries,  property  damage,  and  lost 
workdays  on  portions  of  three  major  railroads.   In  response  to 
the  need  to  correct  these  railroad  reporting  deficiencies,  FRA 
Operating  Practices  Inspectors  have  increased  the  amount  of  time 
spent  reviewing  railroads'  accident  reporting  records.   FRA  has 
also  analyzed  the  railroads'  internal  control  procedures  for 
reporting.   An  ANPRM  hearing  was  held  on  May  17,  1990  to  review 
and  receive  suggestions  about  enhanced  reporting  techniques  to 
improve  the  accident/incident  system.   FRA  is  using  the  results 
of  the  review  of  the  railroads'  internal  control  procedures  to 
determine  how  to  best  pursue  this  rulemaking.   FRA  planned  to 
issue  a  NPRM  proposing  revisions  in  the  accident/incident 
reporting  in  September  1991.   However,  due  to  staffing  shortages, 
preparation  and  issuance  of  this  NPRM  has  been  significantly 
delayed.   An  NPRM  hearing  is  now  planned  for  July  1993. 

With  the  development  of  the  Quality  Improvement  Program  (QIP) , 
the  Regional  Inspection  Points  (RIP)  listing,  and  the  new 
National  Inspection  Plan  (NIP) ,  FRA  has  the  tools  to  allocate 
inspectors'  time  to  locations  of  greatest  risk.   However,  to 
adequately  utilize  these  new  tools  and  effectively  implement  the 
NIP,  additional  computer  expertise  is  needed.   An  additional 
computer  programmer  is  needed  to  help  analyze  the  needs  of  the 
field  offices  and  develop  specialized  applications  to  meet  their 
specific  needs,  including  menus  with  parameter  driven  programs. 
This  new  programmer  will  work  closely  with  the  regional  staff, 
explaining  the  nuances  of  the  safety  data  bases,  and  will  help 
field  personnel  formulate  specific  needs  and  requests  to  aid  in 
better  allocation  of  inspector  resources  and  in  assessing 
inspector  performance. 

The  safety  data  system  is  highly  complex  with  many 
interrelationships  existing  over  the  four  monthly  data  bases,  the 
auxiliary  (reference)  files,  the  annual  data  bases,  and  the 
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different  users  and  their  needs.   In  spite  of  best  efforts  within 
existing  staffing,  there  has  never  been  time  to  document  facets 
of  the  data.   The  system  has  undergone  a  series  of  changes  to 
meet  management's  goals  and  safety  initiatives.   During  these 
changes,  the  Guide  for  Reporting  Accidents/Incidents  was  amended, 
new  computer  programs  were  written,  and  old  databases  were 
retrofitted.   Again,  there  has  not  been  enough  time  or  staffing 
for  documentation. 

Currently  there  is  no  backup  for  key  personnel.   Coupled  with  the 
lack  of  documentation  for  procedures  and  controls,  this  makes  the 
Agency  extremely  vulnerable  should  key  personnel  leave.   FRA 
needs  to  be  able  to  effectively  use  the  system,  regardless  of 
changes  in  personnel.   The  additional  computer  programmer 
requested  will  permit  the  development  of  procedures  manuals  and 
training  of  additional  employees  to  back  up  key  personnel  in  the 
analysis  and  reporting  of  the  accident/incident  system. 

+  1  Accident  Analvst 

FRA  is  requesting  one  additional  Accident  Analyst  for  FY  1994. 

FRA  currently  has  a  staff  of  two  accident  analysts  to: 
assign/ oversee  high-priority  accident  investigations;  review, 
analyze  and  correct  all  FRA-conducted  accident  investigations  and 
all  employee  fatality  investigations  (in  1991  and  1992  there  were 
a  total  of  268  accident  investigations  and  79  employee  fatality 
investigations) ;  review  and  analyze  investigations  of  employee 
supplemental  reports  to  human-factor-caused  accidents;  provide 
needed  liaison  for  accident  investigations  with  the  National 
Transportation  Safety  Board  (NTSB) ;  assist  in  providing  training 
to  new  inspectors  and  refresher  training  to  other  inspectors  on 
accident  investigation  techniques;  revise  the  Accident 
Investigation  Manual  to  cover  new  forms,  techniques  and 
procedures;  and  review  all  Freedom  of  Information  Act  (FOIA) 
requests  to  insure  that  the  information  is  complete  and  accurate 
and  that  privacy  of  individuals  is  maintained.   (There  are  500- 
600  FOIA  requests  to  review  each  year) . 

FRA  is  attempting  to  increase  the  quality  of  the  investigation 
program  through  increased  technical  training.   However,  there  is 
limited  time  available  to  permit  extended  periods  of  absence  by 
either  of  the  Accident  Analysts  for  advanced  training  of  field 
personnel  in  the  latest  investigation  techniques.   Also,  due  to 
the  overwhelming  workload,  the  Accident  Analysts  have  been  unable 
to  revise  the  Accident  Investigation  Manual.   With  an  additional 
Accident  Analyst,  FRA  will  have  the  capability  to  evaluate,  on  an 
ongoing  basis,  FRA's  comprehensive  accident  reports  for  evolving 
safety  programs.   The  current  insufficient  staffing  level  in 
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analysis  of  FRA's  accident  and  employee  fatality  reports  has  also 
delayed  some  of  FRA's  regulatory  initiatives  since  this  is 
essential  data  for  the  regulatory  evaluations.   The  requested 
position  will  also  contribute  to  both  the  quality  and  timeliness 
of  regulatory  products. 

DATA  MANftGEMENT  ($429,000) 

The  Office  of  Safety's  data  management  subprogram  includes  all 
data  processing  activities  associated  with  safety  records, 
accidents,  inspections,  inventories,  bulletins,  congressional 
requests,  national  inspection  plan,  and  scores  of  other  recurring 
and  non-recurring  safety  reports.   In  addition,  it  includes  the 
central  management  and  support  of  the  Office  of  Safety's  LAN 
which  connects  all  the  personal  computers  in  Safety  headquarters. 
The  LAN  allows  users  to  transmit  safety  files  and  share  data 
between  Safety  offices  and  other  FRA  offices,  and  between  Safety 
and  the  Department. 

In  FY  1994,  no-year  funds  are  requested  for  the  total  Data 
Management  subprogram  ($1,554,000).   Having  funds  that  are 
available  until  expended  maximizes  the  Office  of  Safety's  ability 
to  negotiate  contracts  for  entry/processing  services  and  computer 
maintenance  on  a  timely  basis  and  at  competitive  prices. 
Currently,  with  one-year  money,  there  is  often  a  delay  in 
awarding  contracts  until  the  appropriation  is  enacted.   Over  the 
years,  this  has  resulted  in  a  complete  halt  in  data  entry  and 
processing,  disrupting  the  flow  of  vital  information  to  the 
inspection  process,  and  in  higher  contract  costs  due  to 
incremental  funding  or  individual  task  orders.   If  funds  can  flow 
year-to-year  without  disruption,  contracts  can  be  negotiated  on  a 
comprehensive  basis,  thus  allowing  more  work  at  a  lower  rate. 

The  increase  of  $429,000  in  FY  1994  is  requested  to  support 
additional  programming  tasks  and  to  adequately  maintain  and 
upgrade  equipment.   The  latter  is  very  important  to  the  capacity 
and  expediency  of  collecting,  analyzing  and  distributing  safety 
data. 

Included  in  this  request  are  the  following: 

New  Tasks  -  $57,000 

$57,000  is  required  to  cover  the  estimated  costs  of  additional 
special  programming  tasks  which  will  be  needed  to  support  new 
regulatory  initiatives.   This  programming  requires  a  high  degree 
of  statistical  knowledge  and  skills  which  are  not  currently 
available  within  the  Office  of  Safety. 
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Maintenance  -  $25,000 


$25,000  is  needed  to  cover  the  additional  costs  of  maintenance 
for  the  Network,  file  servers,  repeaters,  computers,  and 
printers. 

Network  Replacement  -  $347,000 

Represents  the  Office  of  Safety's  amount  for  the  FRA-wide 
computer  network  replacement,  the  justification  for  which  is 
found  under  the  Office  of  the  Administrator  appropriation  (on 
page  18).   Safety's  estimate  will  cover  370  personal  computers. 
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FY  1992  ACCOMPLISHMENTS 


Developed  a  Hazardous  Materials  Incident  Report 

(DOT  F  5800.1)  database  to  increase  hazardous  materials 

incident  reporting  by  both  Class  I,  local  and  regional 

railroads. 

Published  and  distributed  to  the  regions  for  field  use  a 
manual  containing  information  from  the  Hazardous  Materials 
Incident  Report  Database. 

Instituted  and  oversaw  four  inspection  programs  developed  to 
determine  if  weld  cracking  is  inherent  in  tank  car  stub  sill 
assemblies  and  pose  a  risk  in  transportation.   These 
programs  have  already  resulted  in  nearly  7,600  tank  cars 
being  required  to  be  inspected  over  a  three  year  period. 

Issued  Emergency  Order  No.  17  requiring  120,000  stub  sill 
tank  cars  to  be  inspected  over  a  7  year  period,  based  on 
results  from  sampling  stub  sill  tank  cars. 

Issued  Emergency  Order  Number  16  requiring  owners  of  dual- 
diameter  tank  cars  to  inspect  a  sampling  of  the  dual- 
diameter  fleet. 

Conducted  a  systems  assessment  of  the  Union  Pacific  Railroad 
National  Customer  Service  Center  for  compliance  with  the 
Hazardous  Materials  Regulations. 

Processed  31  FRA  approval  letters  for  portable  tanks  in 
TOFC/COFC  service  as  a  result  of  72  requests  for  approval. 

Processed  22  exemption  applications  and  15  emergency 
exemption  applications  for  relief  from  the  Hazardous 
Materials  Regulations  for  rail  transportation. 

Presented  two  one-week  courses  on  new  Hazardous  Materials 
Regulations  (HM-181) ,  a  one-week  basic  Hazardous  Materials 
Course,  a  one-week  Trainee  Hazardous  Materials  Course  and  a 
one-week  Noise  and  Fume  Course. 

Prepared  a  Notice  of  Proposed  Rulemaking  (NPRM)  concerning 
FRA  approval  of  portable  tanks  transported  in  TOFC/COFC 
service  (Docket  HM-197) . 

Assisted  the  Research  and  Special  Programs  Administration  in 
preparing  Final  Rules  for  Docket  HM-126F,  HM-208,  and 
proposed  rulemakings  for  Dockets  HM-212  and  HM-211. 

Issued  the  Motive  Power  and  Equipment  and  Operating 
Practices  Enforcement  Manuals  to  the  field. 

Drafted  the  Rules  of  Specific  Applicability  for  safe 
operation  of  the  Texas  TGV  equipment. 
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Worked  with  the  Association  of  American  Railroads  (AAR)  and 
railroads  to  resolve  power  brake,  articulation  and 
structural  problems  with  double  stack,  articulated, 
intermodal  container  cars. 

Worked  with  the  Massachusetts  Bay  Transportation  Authority, 
Kawasaki  Rail,  Inc.  and  Amtrak  to  resolve  a  tendency  of  high 
capacity  commuter  cars  to  derail  at  low  speeds. 

Processed  17  petitions  for  waivers  with  certain  provisions 
from  the  following  Regulations: 

o  Locomotive  Safety  Standards  3 

o  Power  Brake  Standards  4 

o  Freight  Car  Standards  1 

o  Safety  Glazing  Standards  9 

Developed  rulemaking  for  Blue  Signal  Protection  of  Utility 
Employees. 

Completed  an  assessment  and  follow-up  assessment  on  the 
National  Railroad  Passenger  Corporation  (AMTRAK)  train 
operation  in  the  Northeast  Corridor  (NEC)  Philadelphia 
Division  and  Washington  Terminal.   Special  emphasis  was 
placed  on  the  carrier's  operational  testing  program. 
Implemented  a  corollary  review  of  Amtrak  "off  corridor" 
operational  testing  around  the  country. 

FRA's  drug  and  alcohol  program  showed  continued  improvement 
in  testing  results  during  the  year.   Drug  and  alcohol 
testing  in  the  railroad  industry  posted  a  reduction  in 
positive  percentages  in  all  categories.   In  mandatory  post- 
accident  testing,  1.5  percent  of  the  employees  tested 
positive  for  prohibited  use  of  alcohol  or  drugs,  down  from 
3.2  percent  in  1990.   In  reasonable  cause  testing,  2  percent 
of  employees  tested  positive  for  alcohol  or  drugs,  down  from 
2.2  percent  in  1990.   Reports  on  random  testing  for  drugs 
for  1991  indicate  a  positive  rate  of  .9  percent  based  upon 
over  50,000  tests  compared  to  a  random  testing  positive  rate 
a  little  over  1  percent  in  1990.   In  addition,  FRA  continues 
to  conduct  compliance  reviews  on  Class  1,  2,  and  3  railroad 
drug  and  alcohol  program  administration  with  a  total  of  20 
railroad  programs  tentatively  scheduled  for  review  this 
year. 

Developed  rulemaking  on  49  CFR  217  Railroad  Operating  Rule 
filing  requirements. 

Conducted  several  seminars  on  FRA  post-accident  toxicology 
for  Amtrak  and  Metro-North  Passenger  Railroads. 
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Implemented  the  regulation  requiring  certification  of 
locomotive  engineers  under  Federal  standards.   All  Class  I 
and  II  railroads  submitted  training  plans  for  FRA  review. 

Continued  work  on  electronic  record  keeping  of  hours  of 
service  records  in  conjunction  with  petition  filed  by  CSX 
Transportation . 

Processed  82  applications  from  carriers  seeking  FRA  approval 
to  materially  modify  or  discontinue  signal  and  train  control 
systems,  and  3  petitions  seeking  relief  from  the 
requirements  of  the  Rules,  Standards,  and  Instructions 
governing  the  installation,  maintenance,  and  testing  of 
signal  and  train  control  systems.   Because  of  the  complexity 
and  public  interest  shown,  public  hearings  were  held  at 
eight  locations.   The  FRA  Safety  Board  granted  81  approvals 
during  this  period. 

Performed  concentrated  inspections  of  Amtrak's  signal  test 
records  on  the  Northeast  Corridor  to  determine  compliance 
with  Federal  regulations. 

Reviewed  existing  signal  and  train  control  regulations  to 
determine  their  applicability  to  the  proposed  TGV  trains  and 
maglev  operations. 

Performed  concentrated  inspections  to  determine  compliance 
with  Federal  regulations  applicable  to  the  Union  Pacific 
Railroad's  automatic  train  stop  system. 

Reviewed  correspondence  and  conducted  meetings  pertaining  to 
Amtrak's  proposal  of  a  new  9-aspect  continuous  cab 
signal/speed  control  system  and  intermittent  transponder 
civil  speed  enforcement  system  to  be  used  on  the  Northeast 
Corridor. 

Reviewed  and  drafted  comments  on  proposed  signal  and  train 
control  systems  that  would  be  used  for  15  high-speed  rail 
corridor  proposals  from  various  states. 

Assisted  the  AAR  on  Track  Circuit  Parameters  Task  Force. 

Drafted  an  ANPRM  regarding  49  CFR  213  Track  Safety 
Standards. 

Commenced  an  extensive  survey  of  railroad  industry  bridge 
inspection  and  maintenance  practices  with  the  objective  of 
determining  whether  bridge  safety  regulations  are  required. 

Prepared  the  test  safety  requirements  for  Amtrak's 
evaluation  of  the  Swedish  tilt-body  train,  X2000. 
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Developed  preliminary  versions  of  track  and  guideway  safety 
standards  for  a  proposed  high-speed  railroad  venture  in 
Texas  and  a  magnetic-levitation  project  in  Florida. 

Processed  28  petitions  for  the  transfer  of  track  inspection 
and  maintenance  responsibility  from  various  track  owners  to 
lessees/assignees. 

Conducted  three  Advanced  Track  seminars  for  regional 
supervisory  track  specialists  and  FRA/State  track 
inspectors. 

Established  a  Highway-Rail  Crossing  and  Trespasser  Programs 
Division  within  the  Office  of  Safety  Analysis  to  promote 
crossing  and  trespasser  programs.   A  crossing  safety 
initiative  has  been  defined  encompassing  a  crossing 
elimination  element,  safety  research,  education  and 
enforcement  programs  and  training. 

Research  projects  in  various  stages  include  innovations  in 
passive  signing,  review  of  horn  volumes  and  patterns, 
locomotive  and  freight  car  conspicuity,  signal  system 
malfunctions,  crossing  illumination  standards  and  ways  and 
means  for  nighttime  or  temporary  closure  of  crossings. 

Established  exhibits  at  national  and  state  conventions 
promoting  crossing  safety  and  trespasser  prevention  programs 
and  research.   Meetings  attended  included  the  International 
Association  of  Chiefs  of  Police,  the  National  Sheriffs' 
Association,  Associates  of  the  Federal  Bureau  of 
Investigation  Academy  and  the  Transportation  Research 
Board's  Annual  Conference. 

Continued  negotiations  with  Florida  communities,  the  Florida 
East  Coast  Railroad,  and  the  State  regarding  FRA  preemptions 
of  whistle  bans  and  alternatives  to  whistle  bans. 

Drafted  an  ANPRM  on  whistle  bans. 

Published  a  NPRM  to  reguire  railroads  to  repair  automated 
warning  devices  with  undue  delay. 

Held  a  workshop  with  major  freight,  passenger,  and  commuter 
railroads  on  trespasser  prevention  in  an  attempt  to 
establish  trespasser  initiatives.   FRA  will  be  publishing  a 
trespasser  bulletin. 

Promoted  closure  of  crossings  as  the  safest  alternative  to 
effect  a  decline  in  highway-rail  crossing  accidents.   As  a 
result  of  FRA's  promotions.  State  and  industry  activities 
have  been  initiated  to  develop  model  State  laws  and 
procedures  to  close  crossings. 
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o    Published  a  safety  pamphlet  designed  for  the  use  of  local 

school  superintendents  and  administrators  in  determining  how 
and  what  to  do  to  improve  school  bus  safety  at  highway-rail 
grade  crossings. 

o    Collected  $14  million  in  FY  1991  user  fee  assessments. 

o    Billed  $32  million  for  FY  1992  user  fee  assessments. 

o    Drafted  an  NPRM  on  random  alcohol  testing  as  mandated  by  the 
Omnibus  Transportation  Employee  Testing  Act  of  1991. 

o    Published  a  Final  Rule  on  protection  for  Maintenance-of-Way 
workers  on  railroad  bridges. 

o  Fully  implemented  the  new  National  Inspection  Plan,  which 
strategically  allocates  inspector  resources  based  on  risk 
measures. 

o    Closed  seven  Recommendations  issued  by  the  National 

Transportation  Safety  Board  related  to  various  railroad 
safety  issues. 

o     As  part  of  the  training  effort,  22  technical  training 

courses  were  implemented:   one  orientation  course  for  new 
inspectors;  one  trainee  orientation  course;  and  eight  basic, 
three  trainee,  and  nine  advanced  courses  to  ensure  that  FRA 
inspectors  and  trainees  are  provided  with  the  knowledge  and 
skills  needed  to  do  their  jobs.   Six  management  and 
supervisory  courses  were  also  provided  to  assist  the 
managers  and  supervisors  in  performing  their  duties  and 
responsibilities. 
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DEPARTMENT  OF  TRAM8PORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


RAILROAD  RESEARCH  AND  DEVELOPMENT 

For  necessary  expenses  for  railroad  research  and  development, 
[$25,205,000]  S18. 166.000.  to  remain  available  until  expended: 
Provided,   That  up  to  [$650,000]  SlOO.OOO  shall  be  made  available 
to  support,  by  financial  assistance  agreement,  railroad- 
highway  1/  grade  crossing  safety  programs,  including  Operation 
Lifesaver:  Provided  further.  That  $100,000  is  available  until 
expended  to  support  by  financial  assistance  agreement  railroad 
metallurgical  and  welding  studies  at  the  Oregon  Graduate 
Institute.   (Department  of  Transportation  and  Related  Agencies 
Appropriations  Act.  1993. ) 

1/   Note:      Technical  error;  should  read  "highway-rail." 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  RESEARCH  AND  DEVELOPMENT 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code  1992      1993       1994 

69-0745-0-1-401 Actual   Estimate   Estimate 

Program  by  activities; 

Direct  program: 
00.01   Equipment,  operations,  and  hazardous 

materials  research 3,901    7,322      3,890 

00.02   Track,  structures  and  train  control.   4,350     5,788       6,^00 
00.03   Magnetic  levitation  and  high 

speed  rail 9,176     8,617         •  •  •  1/ 

00.04   Safety  of  High  Speed  Ground 

Transportation 3,390     6,610       4,500 

00.05   Research  and  Development  facilities       77     2,115       1,300 

00.06   Administration 1,737     2,314       2,076 

00.07   Other 167       531      __;_^ 

00.91     Total  direct  program 22,798  33,297  18,166 

01.01   Reimbursable  program ____:_:_l      250  250 

10.00     Total  obligations 22,798  33,547  18,416 

Financing; 

17.00   Recovery  of  prior  year  obligations..    -615      ...         ... 

21.40   Unobligated  balance  available, 

start  of  year -7,944   -8,092        — 

24.40   Unobligated  balance  available,  end 

of  year 8.092     __:_:_^     ^^.-.s^ 


39.00   Budget  authority  (gross)  22,331    25,455      18,416 

Budget  authority 

Current: 
40.00   Appropriation 22,331    25,205      18,166 

Permanent: 
68.00   Spending  authority  from  offsetting 

collections  (new) ...       250        250 

1/    See  investment  proposal  for  continuation  of  high-speed  ground 
transportation  activities. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  RESEARCH  AND  DEVELOPMENT 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code                          1992  1993  1994 

69-0745-0-1-401 Actual  Estimate  Estimate 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations 22,798  33,547  18,416 

72.40   Obligated  balance,  start  of  year 18,123  18,836  20,853 

74.40   Obligated  balance,  end  of  year -18,836  -20,853  -17,693 

78.00  Adjustments  in  unexpired  accounts...    -615  ^_:.:^  ^^_:_:_^ 

87.00   Outlays  (gross) 21,470  31,530  21,576 

Adjustments  to  budget  authority  and  outlays; 

Deductions  from  offsetting  collections: 

88.00   Federal  funds _^.!_!_:.  -250  -250 

89.00   Budget  authority  (net) 22,331  25,205  18,166 

90.00   Outlays  (net) 21,470  31,280  21,326 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  RESEARCH  AND  DEVELOPMENT 

PERSONNEL  SUMMARY 


Identification  Code 
69-0745-0-1-401 

1992 
Actual 

1993 
Estimate 

1994 

Estimate 

Total  compensable  workyears: 

Full-time  equivalent  employment 

17 

21 

20 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  RESEARCH  AND  DEVELOPMENT 

PROGRAM  AND  PERFORMANCE 


The  objective  of  the  Railroad  Research  and  Development  (R&D) 
program  is  to  provide  science  and  technology  support  for  rail 
safety  rulemaking  and  enforcement  and  to  stimulate  technological 
advances  in  conventional  railroads  and  high-speed  guided  ground 
transportation  technology  including  magnetic  levitation  (maglev) . 
This  activity  is  conducted  with  the  cooperation  and  some  cost- 
sharing  from  private  sector  organizations. 

The  program  of  Research  and  Development  is  organized  under  five 
activities  as  follows: 


EODIPMENT.  OPERATIONS  AND 
HAZARDOOS  MATERIALS 


TRACK.  STRUCTORES  AND 
TRAIN  CONTROL 


SAFETY  OF  HIGH-SPEED 
GROUND  TRANSPORTATION 


RtP  FACILITIES 


ADMINISTRATION 


Provides  for  research  in  safety  and 
performance  improvements  to  freight 
and  passenger  equipment,  operating 
practices  and  hazardous  materials. 

Provides  for  research  in  safety  and 
performance  improvements  to  track 
structure,  track  components,  rail- 
road bridge  and  tunnel  structures, 
signal  and  train  control,  and 
track-vehicle  interaction. 

Provides  for  research  in  the 
development  of  safety  performance 
standards  and  the  conduct  of  pro- 
jects accompanying  safety  and 
environmental  assessments  for  new 
high-speed  ground  transportation 
systems. 

Provides  support  for  the 
Transportation  Test  Center  (TTC) 
near  Pueblo,  Colorado  which  is  a 
government-owned,  contractor- 
operated  facility.   Under  FRA 
ownership,  the  Association  of 
American  Railroads  (AAR)  is  the 
private  operator  under  a  contract 
for  Care,  Custody  and  Control. 

Provides  support  for  the  Deputy 
Associate  Administrator  for 
Technology  Development  and  the 
salaries  and  related  administrative 
expenses  of  the  Office  of  Research 
and  Development. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  RESEARCH  AND  DEVELOPMENT 

OBJECT  CLASSIFICATION  (in  thousands  of  dollars) 


Identification  Code 
69-0745-0-1-401 


1992 
Actual 


1993         1994 
Estimate    Estimate 


Direct  obligations: 

Personnel  compensation: 

11.1     Full-time  permanent 

11.3     Other  than  full-time  permanent 

11.5     Other  personnel  compensation 

11.9       Total  personnel  compensation 

12.1     Civilian  personnel  benefits 

21.0     Travel  and  transportation  of 
persons 

22.0     Transportation  of  things 

23.3     Communications,  utilities,  and 
miscellaneous  charges 

2  5.1  Consulting  services 

2  5.0  Other  services 

26.0  Supplies  and  materials 

31.0  Equipment 

41.0     Grants,  subsidies  and 
contributions 

99.0       Subtotal,  direct  obligations 

99.0   Reimbursable  obligations 

99.9        Total  obligations 


1,129 

1,355 

1,451 

13 

29 

16 

46 

47 

1,158 

1,430 

1,498 

173 

227 

255 

103 

104 

38 

21 

1 

1 

-17 

10 

10 

73 

750 

250 

21,198 

28,478 

15,884 

56 

23 

23 

33 

24 

7 

2.250 
33,297 

200 

22,798 

18,166 

250 

250 

22,798 


33,547 


18,416 
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FY  1994  REQUEST  HIGHLIGHTS 

The  FY  1994  request  level  of  $18.2  million  for  Railroad  Research 
and  Development  reflects  a  decrease  of  $7  million  from  the 
FY  1993  enacted  level. 

An  increase  of  $1.4  million  is  requested  for  new  projects  in 
Track,  Structures  and  Train  Control;  environmental  law  compliance 
clean-up  activities  at  the  Transportation  Test  Center;  and 
replacement  of  the  FRA-wide  network.   This  increase  is  offset  by 
non-recurring  costs  of  $8.5  million  in  FY  1994,  resulting  in  a 
net  decrease  of  $7.1  million  in  new  or  expanded  programs. 

An  increase  of  $149  thousand  is  associated  with  items  over  which 
FRA  has  no  control,  such  as  annualization  of  the  FY  1993  pay 
raise,  annualized  FTE  for  one  position  allowed  in  FY  1993,  merit 
pay  and  within-grade  increases,  and  inflation  or  outside  vendor 
increases.   This  increase  is  offset  by  a  decrease  of  $72  thousand 
in  non-recurring  costs,  for  a  net  increase  of  $77  thousand  in 
administrative  costs. 

BUDGET  ACTIVITY  -  EOOIPMENT.  OPERATIONS  AND  HAZARDODS  MATERIALS 

FY  1993  Enacted  $3,890,000 

FY  1994  Request  $3,890,000 

Total  Increase  in  Budget  Authority  $        0 

EQUIPMENT  AND  COMPONENTS 

Competition  within  the  transportation  industry  has  led  railroads 
to  increase  efforts  to  reduce  operating  costs  while  increasing 
throughput.   These  efforts  include  introduction  of  new  and 
innovative  vehicle  designs,  new  train  concepts,  heavier  cars 
(125-ton),  longer  trains,  higher  speeds  and  new  components. 
These  changes  in  railroad  equipment  and  operating  speeds  and 
procedures  require  evaluation  to  ensure  that  they  do  not  erode 
the  safety  of  both  freight  and  passenger  equipment  operation. 
Failure  of  new  equipment  designs  or  car  components  such  as 
wheels,  bearings,  couplers,  and  brakes  can  cause  serious  railroad 
accidents  that  endanger  the  public,  as  well  as  railroad 
employees.   Funding  is  necessary  to  investigate  these  potential 
problems  in  a  timely  manner  and  before  safety  problems  develop. 

Research  will  be  directed  to  react  to  immediate  safety  concerns 
while  also  evaluating  the  safety  aspects  of  new  freight  and 
passenger  equipment  in  the  prototype  stage  of  development  and  to 
develop  performance  standards  for  this  equipment.   In  FY  1994, 
research  will  continue  into  freight  car  component  clearances  and 
tolerances.   Vehicle/rail  dynamic  analysis  has  suggested  that 
side  bearing  and  truck  bolster  clearances  could  be  revised,  thus 
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alleviating  problems  experienced  with  track  degradation.   An 
examination  of  the  performance  of  freight  cars  with  different 
clearances  is  necessary  before  modifying  the  existing  standards. 

The  introduction  of  new  passenger  car  equipment,  including 
commuter  rail  cars,  requires  investigation  of  performance 
criteria  and  vehicle-track  interaction  to  ensure  that  this  new 
equipment  can  operate  over  existing  trackage. 

Reliable  methods  for  identification  of  potential  failure  in 
critical  components  is  an  important  contribution  to  accident 
prevention.   Development  and  evaluation  of  promising 
nondestructive  inspection  systems  will  be  performed  in  FY  1994  to 
establish  wheel  removal  criteria  limits  based  on  residual  stress 
levels  and  flaw  recognition  that  lead  to  equipment  failures  and 
derailments  in  an  effort  to  provide  improved  inspection  measures 
which  can  reduce  the  number  of  wheel-related  derailments  in  a 
more  timely  and  efficient  fashion.   Research  will  be  initiated  to 
address  improved  safety  glazing  standards  for  rail  vehicle 
windshields  and  windows.   Research  will  continue  to  define  the 
fatigue  properties  and  other  related  structural  characteristics 
of  alternate  rail  vehicle  construction  materials. 

Investigations  will  continue  in  FY  1994  to  evaluate  locomotive 
control  compartment  structural  and  functional  arrangements  and 
develop  ergonomic  requirements  to  improve  the  locomotive  crew 
environment  as  well  as  to  enhance  crashworthiness  and  employee 
safety  in  the  event  of  an  accident.   Analytical  studies  are 
necessary  to  determine  the  effectiveness  of  crashworthiness 
features  on  existing  locomotives.   An  investigation  will  be 
undertaken  to  determine  the  feasibility  of  conducting  full-scale 
crash  testing  to  validate  the  results  of  the  analytical  studies 
on  the  performance  of  collision  posts,  anti-climbers,  and  other 
crashworthy  features.   Investigations  will  be  carried  out  on  fuel 
tank  arrangements  and  what  provisions  may  be  necessary  to  deter 
post-collision  entry  of  flammable  liquids  into  locomotive  cabs. 

Research  and  testing  will  also  continue  in  FY  1994,  in  an  effort 
to:   improve  on  the  braking  of  long,  heavy  conventional  trains; 
eliminate  uneven  dissipation  of  energy  to  wheels;  and  reduce  the 
possibility  of  derailment  during  severe  braking.   The  safety 
characteristics  and  performance  parameters  of  new  or  improved 
braking  system  concepts  will  also  be  evaluated. 
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The  FY  1994  projects  are  as  follows: 

(Dollars  in  Thousands^ 
FY  1994 
FY  1993       Total  Total 

Enacted     Request      Increase 


EQUIPMENT  AND  COMPONENTS 


($1,200) 


($1,250) 


(+$  50) 


Identify  causes  of  freight 
car  component  failures  and 
test  for  corrective  action; 
continue  assessment  of  new 
and/or  untried  freight  and 
passenger  cars  to  assist  in 
development  of  performance 
standards. 


[450] 


[500] 


[+50] 


Test  nondestructive  evalu- 
ation devices  for  ability 
to  detect  incipient  failure 
of  freight  car  components 
such  as  bearings,  couplers, 
and  wheels. 


[300] 


[300] 


[ ] 


Evaluate  improvements  to  the 
locomotive  design  for  crash- 
worthiness  features  and 
interior  cab  designs  to  enhance 
crew  safety  and  improve  the 
work  environment. 


[240] 


[240] 


[ ] 


Investigate  and  test  braking 
equipment  to  reduce  over- 
heating of  wheels  and  to 
ensure  adequate  braking  of 
long,  heavy  trains. 


[210] 


[210] 


[ ] 


OPERATING  PRACTICES 

The  emphasis  of  this  program  continues  to  be  on  selection, 
training,  work  environment,  and  work  practices  of  operating 
personnel. 

Railroad  training  programs  will  be  evaluated  to  ensure  that  they 
are  adequate  to  qualify  locomotive  engineers  and  dispatchers. 
For  engineers,  this  is  a  key  requirement  for  certification  under 
FRA's  recently  published  regulations.   A  similar  evaluation  will 
be  made  regarding  dispatcher  training. 
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Conditions  contributing  to  undesirable  occupational  stress  and 
fatigue  impacts  upon  the  performance  of  engineers  and  dispatchers 
will  continue  to  be  evaluated,  in  conjunction  with  practical 
approaches  to  either  eliminate  the  cause  or  minimize  the  effect. 
For  dispatchers,  this  will  include  the  development  of  a  workload 
measure  which  may  be  used  by  both  railroad  supervisors  and  FRA 
inspectors  to  determine  the  practical  and  safe  limits  of 
performance  that  may  be  reasonably  expected  of  an  individual  in  a 
particular  job  situation. 

Stress,  fatigue,  efficiency  and,  therefore,  safety  are  affected 
by  the  design  of  the  equipment  and  work  place  which  must  be  used 
by  individuals  to  perform  their  jobs.   For  train  crews,  survival 
chances  in  a  train  crash  may  also  be  affected.   Ergonomics 
evaluations  will  be  made  of  locomotive  cab  interiors  and 
dispatcher  stations  to  identify  and  correct,  where  practical, 
conditions  which  may  adversely  affect  the  performance  or 
individual  safety  of  dispatchers  and  locomotive  crews. 

In  1991,  highway-railroad  grade  crossing  accidents  produced  2,702 
casualties,  including  608  fatalities.   In  an  effort  to  improve 
this  record,  FRA  will  continue  to  support  the  public  education 
efforts  of  the  nationwide  Operation  Lifesaver  Program  and  to 
participate  in  projects  demonstrating  innovative  approaches  to 
increased  protection  and  train  visibility  at  crossings. 

Railroad  traffic  density  and  employee  productivity  are  increasing 
beyond  previous  record  levels.   Train  lengths,  car  weights  and 
locomotive  power  are  steadily  increasing.   The  body  of  knowledge 
of  the  interaction  among  cars,  locomotives  and  track  has  expanded 
greatly  over  the  last  two  decades,  together  with  the  application 
of  computers  to  railroad  operations.   With  the  continuing 
improvement  of  the  safety  record  of  the  railroads  has  come  an 
increasing  awareness  of  train  accidents  involving  improper  train 
make-up  or  operation. 

It  appears  that  the  problems  of  train  make-up  and  operation  are 
too  complex  for  solution  through  a  single  set  of  regulatory 
criteria  and  that  most  railroads  have  instituted  procedures  which 
result  in  safe  operation,  in  most  instances.   However,  situations 
have  been  noted  involving  failure  to  identify  train  make-up  risks 
or  failure  to  establish  sufficiently  conservative  guidance  for 
train  make-up.   FRA  believes  that  a  Federal  policy  on  this  matter 
would  be  in  the  public  interest,  and  that  such  a  policy  should  be 
formulated  to  accommodate  those  operating  procedures  that  assure 
safe  operation  while  encouraging  the  improvement  of  marginal  or 
unsafe  situations. 
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It  is  proposed  to  begin  to  study  in  FY  1994 ,  the  practices  of  the 
railroad  industry  in  regard  to  train  make-up  and  operation, 
particularly  at  locations  with  high  accident  records  or  critical 
accident  potential  and  to  develop  an  analytical  methodology  for 
ongoing  reviews.   The  findings  will  support  a  rational  FRA  policy 
on  this  subject  and  provide  documentation  and  resources  that  will 
provide  a  sound  technical  foundation  for  program  implementation. 

The  safety  implications  of  high-speed  train  operations  upon  the 
train  crew  and  those  who  function  in  the  vicinity  of  these 
operations  are  to  be  identified  and  evaluated.   Amtrak  and 
several  States  are  planning  to  study  the  use  of  such  trains  in 
several  corridors.   FRA  must  be  prepared  to  address  standards  and 
operating  practices  issues  by  the  time  decisions  are  made  to 
build  or  upgrade  track  and  facilities  needed  to  implement  this 
type  of  service. 


The  FY  1994  projects  are  as  follows: 


(Dollars  in  Thousands) 
FY  1994 
FY  1993       Total        Total 
Enacted     Request     Increase 


OPERATING  PRACTICES  ($1,690)       ($1,640)      (-$50) 

a.  Evaluate  training  programs      [300]         [300]       [ ] 

and  experience  requirements 

relating  to  development  of 
operating  personnel  selection 
and  qualification  standards. 

b.  Identify  stress,  fatigue        [590]         [590]       [ ] 

and  workload  conditions 

expected  to  adversely 
influence  the  safety  per- 
formance of  dispatchers 
and  locomotive  engineers. 

c.  Assess,  from  a  human  [100]         [100]       [ ] 

factors  perspective,  the 

safety  implications  of 
new  procedures,  equipment, 
and  designs  under  con- 
sideration within  the 
railroad  industry.   Of 
particular  interest  are 
advanced  train  control 
systems  and  new  design 
concepts  for  the  locomotive 
cab. 


8f 


r 


621 

d.  Develop  and  distribute         [250]         [200]        [-50] 
educational  materials  to 

target  groups  of  the  public 
to  improve  awareness  of  the 
hazards  of  highway-railroad 
crossings  and  participate 
in  the  demonstration  of 
innovative  improvements  to 
protection  and  train 
visibility  at  crossings. 

e.  Evaluate  written  operating     [250]         [250]        [ ] 

rules  to  determine  their 

ease  or  difficulty  for  com- 
prehension of  railroad 
personnel,  and  evaluate 
operating  rules  tests  to 
determine  how  well  they 
ascertain  a  working  under- 
standing of  the  rules. 
Analyze  train  make-up 
procedures  and  track-train 
interaction  to  improve 
railroad  operating  practices. 

f.  Identify  and  evaluate  those    [200]         [200]        [ ] 

aspects  of  high-speed  train 

operations  requiring  special 
selection  criteria,  training 
or  scheduling  of  work  hours 
of  operating  personnel. 

HAZARDOD8  MATERIALS 

TOTAL  SAFETY  is  the  goal  for  hazardous  materials  rail  trans- 
portation.  Toward  this  goal,  major  improvements  in  tank  car 
safety  have  been  made  and  will  continue  to  be  made  to  minimize 
the  incidence  of  leaks,  spills,  and  damage  to  equipment  and  the 
environment,  and  to  reduce  injuries  and  fatalities.   Immediate 
focus  for  this  research  is  to  find  solutions  for  the  continuing 
evidence  of  failure  of  tank  cars  and  their  components. 

In  FY  1992  and  1993,  emphasis  has  been  on:   (1)  the  causes  of 
failure  of  tank  car  stub-sill  area;  (2)  the  safety  of  using 
dedicated  trains  for  transporting  spent  nuclear  fuel  and  other 
high-level  radioactive  waste  compared  with  other  methods  of  rail 
transportation;  and  (3)  mode  and  route  studies  of  transporting 
spent  nuclear  fuel  and  other  high-level  radio-active  waste.   In 
FY  1994,  the  studies  into  the  causes  of  tank  car  failures  will 
continue.   In  addition,  research  emphasis  will  be  on  causes  of 
failure  of  welds  in  the  tank  seams,  such  as  the  welds  on  dual 
diameter  tank  cars,  stub  sills  of  the  other  tank  car  designs,  and 
mapping  the  critical  parts  of  the  tank  car. 
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Research  will  continue  in  FY  1994  for  determining  proper  pressure 
relief  devices  for  tank  cars,  evaluating  full  containment  for 
tank  cars  carrying  corrosive  materials,  and  evaluating  the  need 
for  head  shields  for  tank  cars  used  to  carry  flammable  gases 
other  than  those  already  regulated,  including  materials 
classified  as  poison  by  inhalation.   Continued  funding  in  this 
area  is  required  to  respond  in  a  timely  manner  to  recommendations 
from  the  National  Transportation  Safety  Board  and  to  support 
hazardous  material  rulemaking. 

In  FY  1994,  research  activities  will  also  continue  in  the  area  of 
formulating  a  selection  criteria  for  the  proper  type,  size  and 
capacity  of  pressure  relief  devices  to  be  used  on  tank  cars  based 
on  their  intended  lading.   A  railroad  tank  car  design  study,  as 
well  as  a  limited  risk  assessment  program  on  tank  car/ lading 
compatibility,  was  initiated  in  1992.   Early  results  of  these 
programs  have  pointed  to  the  need  for  additional  research  on 
developing  criteria  for  tank  car/lading  compatibility.   This  is 
another  project  to  be  undertaken  in  FY  1994. 

The  dynamics  of  tank  cars  carrying  hazardous  materials  and  their 
control  through  design  and/or  operating  practices  as  a  safety 
control  will  continue  to  be  evaluated  in  FY  1994.   Tank  cars 
involved  in  accidents  need  to  be  examined  to  determine  the  amount 
of  damage.   Techniques  for  damage  assessment  need  to  be 
formulated  along  with  methods  for  lading  transfer,  if  required. 

The  tank  car  industry  has  been  investigating  the  use  of  new  tank 
car  construction  materials.   In  FY  1994,  the  focus  on  tank  car 
design  will  continue  to  evaluate  these  new  proposed  construction 
materials  in  order  to  ensure  adequate  structural  integrity  should 
the  cars  be  involved  in  typical  railroad  accidents.   Another 
phase  will  be  the  formulation  of  criteria  for  the  acceptance  of 
materials  of  construction  for  the  tank  car  and  its  components. 

In  FY  1994,  research  will  continue  into  determining  residual 
stresses  and  improved  methods  for  testing  tank  cars  for  evidence 
of  cracks  and  inadequate  stub  sill  welding.   The  use  of  acoustic 
emission  in  place  of  the  currently  required  hydrostatic  test  for 
non-pressure  tank  cars  will  be  evaluated.   Funding  is  needed  to 
ensure  these  safety  issues  are  addressed  and  to  provide  support 
for  rulemaking,  if  rulemaking  is  necessary. 

Some  of  the  proposed  systems  to  be  examined  are:   (1)  performing 
finite  element  analysis  for  certain  suspect  tank  designs  at  the 
start;  and,  (2)  after  the  analysis,  evaluation  of  the  degree  of 
weld  integrity  for  the  different  welds  on  the  tank,  as  well  as 
the  integrity  of  welds  required  for  the  tanks  depending  on  the 
type  of  the  hazardous  material  lading. 
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The  FY  1994  projects  are  as  follows: 


(Dollars  in  Thousands ^ 
FY  1994 
FY  1993        Total       Total 
Enacted      Request     Increase 


HAZARDOUS  MATERIALS 


($1,000) 


($1,000) 


( — ) 


Investigate  and  conduct 
studies  of  failures  of 
tank  cars  and  evaluate 
improvements  to  the  tank 
car  design  to  reduce  the 
potential  for  hazardous 
material  releases. 
Investigate  factors 
involved  in  hazardous 
material  carried  in 
double  stack  service  and 
tank  car  dynamics  and 
determine  the  proposed 
parameters  to  improve 
them.   Investigate  and 
determine  methods  of 
damage  assessment  and 
lading  transfer  for  tank 
cars  involved  in  an 
accident. 


[500] 


[500] 


[ ] 


Evaluate  alternative 
means  of  determining  the 
structural  integrity  of 
tank  cars  such  as  the  use 
of  an  acoustic  emission 
test  in  lieu  of 
prescribed  pressure 
tests.   Evaluate  the 
structural  integrity  of 
new  materials  intended 
for  tank  car  con- 
struction.  Determine  the 
degree  of  required  stress 
relief  on  repaired  welds. 


[500] 


[500] 


[ ] 
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BUDGET  ACTIVITY  -  TRACK.  8TRDCTDRES  AMD  TRAIN  CONTROL 

FY  1993  Enacted  $5,600,000 

FY  1994  Request  $6,400,000 

Total  Increase  in  Budget  Authority  $   800,000 

TRACK  AND  COMPONENTS 

This  subprogram  addresses  those  elements  of  railroad  fixed 
facilities  that  account  for  over  50  percent  of  the  annual  number 
of  track-caused  accidents.   The  dollar  damage  associated  with 
those  accidents  is  more  than  $32  million  annually.   More 
important,  improvements  in  physical  and  economic  factors  in  the 
railroad  industry  have  led  to  more  intensive  utilization  on  the 
existing  plant:   higher  train  speeds,  heavier  cars,  and 
increasing  traffic  density.   Track-caused  train  accidents  now 
have  potentially  more  severe  consequences  than  ever  before. 

While  much  has  been  gained  from  the  completed  research  in  this 
area,  much  remains  to  be  done.   The  analytical  work  in  track 
buckling  mechanism  studies  has  resulted  in  maintenance  guidelines 
which  have  been  useful  to  the  industry  in  combating  this  source 
of  train  accidents.   Significant  reductions  in  the  number  of 
accidents  attributed  to  track  buckling  have  been  seen  since  this 
research  began.   Attention  now  must  be  focused  on  methods  and 
devices  to:   (1)  measure  track  lateral  resistance;  (2)  measure 
rail  longitudinal  force;  and  (3)  extend  the  study  of  track 
buckling  to  track  constructed  with  concrete  ties.   Additional 
work  must  be  done  to  assess  the  influence  of  track  with  dual- 
block  ties,  similar  to  those  used  on  the  very  high-speed  track 
being  used  by  the  French  for  application  of  the  TGV  in  this 
country. 

In  the  area  of  rail  and  rail  metallurgy,  FRA  work  has  resulted  in 
a  specification  to  direct  the  periodic  inspection  of  rail  for 
fatigue  initiated  defects.   The  work  now  will  concentrate  on 
appropriate  actions  to  be  taken  to:   (1)  remedy  detected  defects; 

(2)  improve  the  metallurgy  or  post  processing  of  rail  steels;  and 

(3)  investigate  optimum  rail  section  design  to  extend  rail  life 
while  reducing  the  risk  of  accidents.   Since  the  average  railroad 
car  capacity  continues  to  increase  (over  10  percent  in  the  past 
10  years) ,  the  effects  of  those  higher  axle  loads  on  defect 
initiation  and  growth  must  continue  to  be  assessed.   This  sub- 
program includes  the  study  of  rail  and  turnout  performance  under 
the  controlled  testing  using  the  Facility  for  Accelerated  Service 
Testing  (FAST)  and  other  test  tracks  at  the  Transportation  Test 
Center  (TTC) ,  as  well  as  facilities  of  cooperating  railroads,  to 
secure  accurate  and  time-accelerated  results. 
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The  design  and  maintenance  of  track,  structures,  signals,  and 
train  control  systems  are  undergoing  innovative  changes 
necessitated  by  the  increasing  demands  of  competition.   The 
benefits  or  consequences  of  these  changes  must  be  evaluated  and 
predicted  before  their  extensive  adoption.   The  long-term  effects 
of  these  changes  on  public  safety  must  be  determined  by  FRA  and 
considered  in  the  conduct  of  railroad  safety  programs.   In 
particular,  safety  standards  for  track,  structures  and  signal 
systems  must  be  adapted  to  the  state-of-the-art  in  those  fields 
to  permit  innovation,  at  the  sane  time  protecting  the  safety  of 
the  public. 

This  program  includes  research  on  more  complex  track  components, 
such  as  turnouts,  in  addition  to  more  commonly  considered  track 
components,  such  as  rail,  crossties  and  ballast.   Directly 
connected  to  rails  and  turnouts  are  signal  system  components  that 
protect  the  safe  movement  of  trains  and  control  highway-rail 
crossing  warning  devices. 

FRA  has  noted  several  recent  innovations  in  railroad  signal  and 
train  control  systems,  particularly  involving  the  use  of 
microprocessor  controls,  that  cannot  be  evaluated  in  terms  of 
existing  Federal  standards.   Development  is  proposed  for 
procedures  that  are  urgently  needed  to  permit  FRA  to  test  and 
evaluate  the  safety  of  these  new  systems  and  components  to  permit 
innovative  progress  to  continue  while  public  safety  is  protected. 

In  addition  to  ongoing  research  work  addressing  grade  crossing 
safety  improvements,  this  request  includes  funds  to  initiate  an 
analysis  of  information  on  the  performance  of  highway  grade 
crossing  active  warning  devices.   Accidents  continue  to  occur  at 
grade  crossings  even  when  equipped  with  sophisticated  warning 
systems.   It  is  imperative  that  a  study  be  undertaken  to 
determine  the  underlying  causes  of  accidents  in  order  to 
prescribe  effective  solutions  to  the  problem.   The  study  will 
consider  the  design  of  systems,  the  testing  and  inspection  of 
those  systems  and  the  causes  of  malfunction,  if  any,  in  those 
systems. 

The  requested  FY  1994  funding  reflects  the  increased  emphasis  on 
the  testing,  analysis  and  evaluation  of  safety-critical  track,  as 
well  as  grade  crossing  and  signal  system  components. 
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The  FY  1994  projects  are  as  follows: 


(Dollars  in  Thousands^ 
FY  1994 
FY  1993     Total         Total 
Enacted   Request     Increase 


TRACK  AND  COMPONENTS 


($3,100) 


($3,300) 


(+$200) 


c. 


Conduct  experiments,  tests,      [700] 
and  analyses  to  develop 
specifications  for  the 
installation  and  maintenance 
of  continuous  welded  rail 
track  subjected  to  extreme 
temperature  variations  and 
normal  train  operation. 

Conduct  analyses,  tests         [800] 
and  experiments  relating  to 
rail  steel  to  improve  the 
understanding  of  the  formation 
and  growth  of  fatigue  defects 
and  develop  standards  to  reduce 
the  ris)cs  of  train  accidents 
attributed  to  rail  failure. 

Conduct  analyses,  experiments    [600] 
and  tests  to  evaluate  the 
performance  and  failure 
modes  of  turnouts,  switches, 
signal  systems,  and  train 
control  devices  and  develop 
standards  for  the  inspection 
and  maintenance  of  those 
systems . 

Conduct  analyses,  tests  and     [200] 

demonstrations  of  grade 

crossing  safety  improvements 

initiated  in  FY  1991  and 

evaluate  effectiveness  of 

those  improvements  on 

accident  and  casualty 

reduction. 


[700] 


[ ] 


[800] 


[  — ] 


[600] 


[ ] 


[400] 


[+200] 
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e.  Provide  operation  and  test      [500]        [500]       [ ] 

support  on  the  Facility  for 

Accelerated  Service  Testing 
(FAST)  to  investigate  track 
component  behavior  in  a 
controlled  load  environment. 

f.  Conduct  experiments  on  a       [300]      [300]        [ ] 

variety  of  different  track 

constructions  to  quantify 
track  buckling  behavior  when 
subjected  to  known  compressive 
force  and  restraint  conditions 
and  develop  techniques  to 
reduce  derailment  risk. 

INSPECTIOM-DETECTIOM 

The  risk  of  train  accidents  that  result  from  failure  of  track  or 
structures  can  be  further  reduced  if  continuing  efforts  to 
improve  rail  flaw  and  other  track  structure  failure  detection 
techniques  and  related  inspection  equipment  are  successful.   New 
techniques  and  equipment  will  provide  accurate  and  reliable 
warnings  well  in  advance  of  structural  failure  of  track  or 
bridges. 

The  FY  1994  request  will  support  the  initiation  of  refurbishment 
of  the  Government-owned  Test  Car  and  the  operation  of  the 
recently  developed  Gage  Restraint  Measurement  System  (GRMS)  which 
has  been  successfully  demonstrated  to  consistently  detect  areas 
of  weak  gage  restraint  during  operation  at  25  mph.   The  operation 
of  this  equipment  on  regional  and  shortline  railroads  will  aid  in 
the  economical  maintenance  of  those  railroads  while  providing  an 
enormous  public  benefit  by  locating  areas  in  the  track  which  pose 
very  high  derailment  risks. 

In  FY  1994,  test  support  continues  to  be  provided  for  testing  of 
track  safety  performance  standards  and  is  expanded  to  the  area  of 
bridge  safety  in  order  to  identify  problems  that  may  occur  in  the 
implementation  of  these  specifications.   Preliminary  track  tests 
have  been  completed  on  typical  high  tonnage  track,  and  safety 
limits  for  track  strength  and  repetitive  geometry  irregularities 
have  been  suggested,  based  on  those  test  results.   FRA  intends  to 
significantly  expand  test  train  operations  in  FY  1994  and  to  use 
the  results  of  that  more  complete  coverage  to  assure  the 
applicability  of  those  safety  limits  on  all  types  of  track  with 
varying  speed,  tonnage,  and  track  conditions.   It  is  expected 
that  this  phase  of  development  will  receive  substantial  industry 
support  and  the  costs  of  train  operation  will  be  shared  by  the 
railroads  on  which  the  test  train  will  operate. 
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Technical  support  for  advanced  inspection  technology  is  being 
continued  in  order  to  obtain  the  necessary  expertise  to  conduct 
independent  evaluations  and  demonstrations  of  the  safety 
effectiveness  of  new  inspection  devices  and  techniques.   This 
work  includes  the  continued  evaluation  of  an  inspection  device 
for  detecting  incipient  track  buckling  conditions  and  a  device  to 
nondestructively  measure  the  ability  of  track  to  withstand 
lateral  gage-widening  loads.   In  order  to  continue  to  develop  and 
improve  this  inspection  technology,  general  maintenance  along 
with  continual  updating  of  the  Government- instrumented  research 
vehicle  will  be  necessary. 

New  techniques  to  determine  the  risk  of  failure  of  track-carrying 
structures,  including  bridges,  have  been  proposed  to  permit  the 
objective  evaluation  of  the  remaining  fatigue  life  of  these 
structures  in  light  of  their  advancing  age,  increased  car 
weights,  and  the  continuing  widespread  transfer  of  railroad 
properties  to  regional  and  shortline  railroads.   Initial  testing 
has  been  accomplished,  and  further  testing  and  evaluation  will  be 
necessary  to  determine  the  usefulness  and  adaptability  of  these 
techniques  for  railroad  bridge  inspection  and  analysis. 

An  increasing  number  of  railroad  lines  are  being  transferred  from 
major  railroads  to  regional  and  shortline  carriers.   FRA  is 
receiving  many  complaints  from  sources  with  potentially 
legitimate  concerns  over  the  structural  integrity  of  railroad 
bridges.   FRA  must  act  to  protect  the  safety  of  the  public  by 
ensuring  that  all  owners  of  railroad  bridges  manage  the 
structural  integrity  of  their  structures  to  prevent  train 
accidents  due  to  structural  failures. 

The  FRA  has  initiated  a  program  to  survey  the  bridge  safety  and 
management  programs  in  the  railroad  industry.   The  information 
developed  will  support  an  FRA  policy  on  railroad  bridge  safety 
that  will  best  protect  the  interests  of  the  public. 

All  of  the  above  issues  require  that  FRA  maintain  the  capability 
to  independently  evaluate  the  structural  integrity  of  a  railroad 
bridge.  A  requirement  for  analysis  of  a  railroad  bridge  could 
develop  on  short  notice  and  for  a  variety  of  reasons.  Such  work 
typically  requires  one  or  several  specialized  capabilities,  such 
as  underwater  inspection  or  materials  testing,  for  which  FRA 
cannot  practically  maintain  an  in-house  capability. 

The  FY  1994  funding  level  also  reflects  the  increasing 
requirement  for  analysis  and  testing  efforts  directed  toward  the 
development  and  testing  of  a  variety  of  other  inspection  devices 
for  detecting  incipient  critical  failures  of  track,  structures  or 
vehicle  components.   When  utilized  in  a  comprehensive  inspection 
program  based  on  strategies  developed  in  track  and  bridge 
degradation  studies,  these  devices  will  permit  detection  of 
dangerous  conditions  that  otherwise  might  go  undetected,  using 
conventional  inspection  techniques  and  procedures. 
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The  FY  1994  projects  are  as  follows: 


f Dollars  in  Thousands! 
FY  1994 
FY  1993     Total       Total 
Enacted   Request     Increase 


INSPECTION-DETECTION 


($1,700)   ($2,100) 


(+  400) 


a.  Provide  engineering  and  [300] 
analytical  support  necessary 

to:   (1)  maintain,  calibrate, 
and  operate  Government  rail 
vehicle  and  track  testing 
equipment  (data  acquisition 
cars)  and  specialized 
instrumentation  in  the 
conduct  of  safety  research 
testing,  data  collection,  and 
analysis  of  test  results;  (2) 
update  the  capabilities  of 
the  instrumented  research 
vehicle;  and  (3)  upgrade 
track  measuring  equipment 
to  conduct  tests  of  track 
strength  and  harmonic 
crosslevel  on  substantial 
mileage  of  shortline  and 
regional  railroad  trackage 
to  meet  requirements  of  current 
and  foreseen  test  programs. 

b.  Provide  for  development  [300] 
and  application  of  advanced 
techniques  for  accident 

evaluation  and  the  develop- 
ment of  improved  inspection 
technology  to  reduce  the 
incidence  of  failures  and 
enhance  planning  technicjues 
for  more  effective  maintenance 
of  track,  bridge,  and  signal 
systems . 


[700]      [+400] 


[300]      [ ] 
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c.  Evaluate  track  and  structure      [900]      [900]      [ ] 

degradation  characteristics 

and  rates,  as  a  function  of 
track  usage  and  initial  quality, 
to  develop  appropriate 
inspection  and  maintenance 
strategies. 

d.  Investigate  new  and  innovative     [200]      [200]      [ ] 

techniques  for  the  detection 

of  incipient  bearing  failures 
to  reduce  the  risk  of  train 
accidents. 

TRACK-TRAIN  IMTERACTION 

Many  accidents  not  directly  attributable  to  human  error  or 
vehicle  or  track  failure  are  caused  by  undesirable  track-train 
interactions.   As  new  vehicles  and  track  designs  are  proposed, 
potential  safety  implications  associated  with  train  handling  must 
be  known  before  the  new  vehicle-track  systems  are  placed  in 
widespread  use. 

A  series  of  vehicle-track  dynamics  tests  to  complement  the 
vehicle-track  systems  research  is  being  conducted  at  the 
Transportation  Test  Center  (TTC)  and  on  revenue  freight  tracks. 
Analyses  follow  these  tests  to  predict  and  examine  potential 
vehicle  and  track  problems  not  previously  experienced,  with  the 
objective  of  eliminating  the  causal  circumstances  before  accident 
occurrence.   Technical  support  to  accomplish  this  independent 
assessment  of  industry  problems  is  essential  to  the  success  of 
FRA's  safety  mission. 

This  subprogram  also  includes  research  on  the  implication  of 
track  failures  as  related  to  train  accidents.   Analysis  of  train 
accident  trends  and  detailed  post-accident  analysis  of  failed 
components  provide  the  railroad  community  with  vital  information 
that  will  assist  in  future  accident  prevention,  and  provide 
precise  direction  and  continuing  evaluation  for  railroad  safety 
research  programs. 

The  FY  1994  funding  level  reflects  the  increasing  awareness  of 
the  potentially  profound  impact  that  variations  in  vehicle 
design,  operating  practices  and  track  maintenance  procedures  can 
create  as  the  rail  vehicle  and  track  structure  interact  as  a 
whole  system. 
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The  FY  1994  projects  are  as  follows: 


(Dollars  in  Thousands) 
FY  1994 
FY  1993     Total      Total 
Enacted   Request    Increase 


TRACK-TRAIN  INTERACTION  ($800)      ($1,000)  (+$200) 


a.  As  an  active  partner  in  the       [200]      [400]     [+200] 
Government/Industry  cooperative 

Vehicle-Track  Systems  (VTS) 
program,  conduct  specific 
studies  of  safety-related 
problems  and  examine  the 
technical  issues  involved 
in  the  interaction  between 
railroad  rolling  stock, 
track,  and  track  structures. 

b.  Conduct  analyses  and  tests        [600]     [600]     [ ] 

intended  to  reduce 

derailments  resulting  from 
vehicle-track  interaction  by 
defining  limiting  track 
geometry  degradation  conditions 
and  vehicle  speed  limits. 

BPPGET  ACTIVITY  -  SAFETY  OF  HIGH-SPEED  GRODUD 
TRAMSPORTATIOM  (SHSGTt 

FY  1993  Enacted  $13,000,000 

FY  1994  Request  $4,500,000 

Total  Decrease  in  Budget  Authority  $-8,500,000 

HOTE;   In  FY  1993,  FRA  received  $13  million  under  the  budget 
activity  entitled  "Maglev  and  High-Speed  Rail."  The  work 
performed  under  this  budget  activity  is  now  being  funded  in  two 
program  areas: 

FY  1993   FY  1994   Difference 
1.  High-Speed  Ground  Transportation  $6,500      0      $-6,500 

The  work  under  this  program  is  incorporated  into  the  new  HSGT 
investment  program  presented  on  page  164  in  this  document. 
Therefore,  funding  is  no  longer  required  in  the  R&D 
appropriation.   The  FY  1993  projects  are  not  listed  for 
expediency  since  they  will  not  continue  as  such  in  FY  1994. 
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FY  1993   FY  1994   Difference 
2.  Safety  of  High-Speed  $6,500    $4,500     $-2,000 

Ground  Transportation 

This  work  is  now  captured  under  a  new  R&D  budget  activity  as 
described  in  the  following  narrative. 

BACKGROUND 

Section  7  of  the  Rail  Safety  Improvement  Act  of  1988  (RSIA) 
reaffirmed  FRA ' s  jurisdiction  over  the  safety  of  high-speed  rail 
systems  and  incorporated  magnetically  levitated  (maglev)  systems 
into  this  responsibility.   The  Intermodal  Surface  Transportation 
Efficiency  Act  of  1991  (ISTEA)  (in  Section  1036)  requires  a 
report  on  commercial  feasibility  of  high-speed  ground  transporta- 
tion systems.   This  report  is  to  include  a  technical  assessment 
with  "a  comparison  of  the  safety  (including  dangers  associated 
with  grade  crossings)  . . .  and  environmental  impacts   ...   of  the 
various  technologies."   It  also  requires  "an  examination  of  the 
work  being  done  to  establish  safety  standards  for  high-speed 
ground  transportation  as  a  result  of  Section  7  of  the  Rail  Safety 
Improvement  Act  of  1988." 

FRA's  existing  regulations  do  not  contemplate  operations  in 
excess  of  110  miles  per  hour.   The  regulations  have  been 
developed  over  decades  in  response  to  safety  problems  not 
resolved  by  industry  standards  and  practices.   Accordingly,  they 
address  specific  issues  discretely  and  do  not  treat  railroads/ 
maglev  as  an  integrated  system.   That  approach,  entirely 
satisfactory  for  conventional  railroads,  appears  to  be  in  need  of 
modification  for  application  to  new  high-speed  rail  systems 
designed  and  operated  as  integrated,  highly  interactive,  fault 
tolerant  systems  having  a  significantly  higher  order  of 
interdependent  subsystems. 

No  safety  standard  exists  covering  fault-tolerant  systems. 
Similarly,  there  is  no  safety  standard  for  the  reliability  of  the 
computer  hardware  and  software  on  which  high-speed  systems  rely. 
It  is  clear  that  some  additions  to  and  modifications  of  some 
existing  rules  are  needed  along  with  the  development  of  new 
standards.   To  do  this  will  require  a  systematic  identification 
of  deficiencies  in  current  Federal,  technical  societal,  industry 
and  foreign  standards,  and  conduct  of  the  research  and  testing 
necessary  to  establish  sound  safety  requirements  for  magnetically 
levitated  and  very  high-speed,  steel  wheel  on  steel  rail 
transportation  systems.   Many  safety  requirements  can  be  expected 
to  be  equally  applicable  to  maglev  as  well  as  high-speed  rail 
while  others  will  necessarily  be  unique  to  one  or  the  other. 

In  FY  1992,  FRA  engaged  the  Transportation  Research  Board  (TRB) 
to  conduct  an  industry  workshop  for  the  purpose  of  determining 
safety  research  needs  for  maglev  and  high-speed  rail  as  perceived 
by  industry.   The  results  of  that  workshop  help  guide  FRA's  high- 
speed rail  and  maglev  research. 
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MAGLEV.   In  the  execution  of  its  safety  mission,  the  FRA  requires 
factual  scientific  and  technical  information  upon  which  to  base 
its  proposed  rulemakings.   Safety  assessments  of  maglev  vehicle 
designs  proposed  for  development  and/or  installation  will  be 
conducted  to  determine  the  safety  requirements  necessary  to 
maintain  an  equivalent  level  of  safety  to  that  of  existing 
conventional  railroads.   A  "system  safety"  approach  will  be  used 
to  determine  the  vehicle  safety  requirements  that  are  consistent 
with  its  interdependence  upon  the  guideway  and  control  aspects  of 
the  total  system. 

As  in  vehicle  safety,  focus  will  also  be  on  the  safety  and 
operational  problems  involving  the  guideway  structure  and  train 
control  system  and  their  interaction  with  the  vehicle  and 
surrounding  environment  in  providing  for  safe  system  performance. 
Guideway  information  is  required  in  order  to  adequately  assess 
the  safety  performance  of  a  variety  of  guideway  designs  when 
installed  under  various  foundation  and  pier  conditions  and 
differing  climatic  and  vehicular  operations.   Investigations  must 
be  conducted  in  guideway  material  and  design  performance 
characteristics,  inspection  and  maintenance  techniques  and  the 
examination  of  the  dynamic  behavior  of  vehicles  over  a  particular 
guideway  and  across  the  speed  ranges  contemplated.   Serious 
safety  and  operational  implications  will  be  addressed  in  the 
study  of  train  control  systems,  particularly  where  computer- 
driven  automated  operations  are  contemplated. 

This  program  provides  for  addressing  System  Safety  in  ensuring 
that  all  new  system  concepts  and  the  already  developed  high- 
speed and  maglev  systems  are  evaluated  based  upon  the  precepts 
contained  in  Military  Standard  882B.   Integrated,  highly 
interactive,  fault-tolerant  systems  such  as  the  foreign  very 
high-speed  rail  and  maglev  systems  proposed  for  U.S.  application 
invite  regulatory  treatment  as  a  system.   For  example,  the  signal 
system,  the  on-board  microprocessor  networks  and  the  braking 
systems  for  these  advanced  systems  are  so  interdependent  and 
interactive  that  the  safety  of  any  component  of  these  subsystems 
can  be  fully  understood  only  in  the  context  of  the  whole  system. 
Currently,  there  are  no  FRA  standards  for  fault-tolerant  systems. 
Many  questions  need  to  be  answered.   For  example:   how  many 
components  may  fail  before  a  train  is  prohibited  to  leave  the 
terminal?;  and  how  many  components  of  such  a  system  and  what 
kinds  of  components  may  fail  enroute  before  a  train  is  required 
to  stop  or  proceed  at  restricted  speed  to  the  nearest  repair 
point? 

Crashworthiness,  better  called  "collision  avoidance  and  accident 
survivability,"  merits  continued  attention.   Questions  raised 
are:   Should  these  very  high-speed  systems  be  required  to  meet 
the  buff  strength  standards  of  conventional  railroading  and  are 


98 


634 

they  appropriate?   Should  there  instead  be  some  standard 
requiring  controlled  crushing  to  protect  the  occupants  from 
excessive  dissipation  of  the  energies  involved?   Many  existing 
standards  do  not  account  for  the  energy  levels  involved  in  the 
speed  ranges  contemplated.   These  issues  must  be  fully 
investigated  to  determine  the  need  for  change  and  establish  the 
new  parameters  to  be  adopted. 

The  FY  1994  projects  are  as  follows: 


(Dollars  in  Thousands) 


FY  1993 
Enacted 


FY  1994 

Total 

Request 


Total 
Decrease 


MAGLEV  SYSTEMS 


($3,700)   ($2,500)  (-$1,200) 


Identify,  evaluate  and 
test  the  safety  and  oper- 
ational aspects  related 
to  the  Transrapid  maglev 
demonstration  vehicle  and 
other  proposed  maglev 
vehicle  systems  and 
develop  safety  perfor- 
mance standards. 


[1,000] 


[500] 


[-500] 


b.   Identify,  evaluate  and 
test  the  safety  and 
operational  aspects  re- 
lated to  the  Transrapid 
maglev  demonstration 
project  guideway  and 
control  systems  and 
develop  safety  perfor- 
mance standards. 


[1,200] 


[500] 


[-700] 


c.   Based  on  the  risk  factors 
identified,  assure 
system  safety  performance 
of  existing  and  proposed 
maglev  systems;  develop 
safety  requirements  for 
suitable  countermeasures, 
where  required.   Conduct 
verification  testing  to 
establish  effectiveness 
of  safety  critical  system 
components  to  ensure  com- 
pliance with  standards. 


[1,500]    [1,500] 


[  — ] 
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HIGH-SPEED  RAIL 


Amtrak  presently  provides  high-speed  rail  service  in  the 
Northeast  and  Empire  State  Corridors.   Very  high-speed  rail 
transportation  systems  are  seen  approaching  operational  status  in 
the  United  States  as  is  evidenced  by  the  awarrd  of  a  franchise  to 
the  Texas  High-Speed  Rail  Corporation  to  operate  a  200  mph  TGV 
system  in  the  Texas  Triangle  (Dallas-Fort  Worth,  Houston,  San 
Antonio).   Construction  is  to  begin  in  1995.   In  addition, 
several  other  States  have  high-speed  rail  projects  in  the 
advanced  planning  stage.   Therefore,  research  must  be  continued 
to  assure  FRA  readiness  with  appropriate  safety  standards, 
regulations  or  rules  of  particular  applicability. 

Critical  research  associated  with  high-speed  rail  systems 
includes  vehicle  dynamics,  collision  avoidance  and  accident 
survivability,  track  structures,  and  train  control  and  braking, 
all  of  which  take  on  a  much  greater  significance  at  the  higher 
speeds  contemplated  for  these  systems  than  with  conventional 
railroads. 

Because  of  the  rigorous  and  time-consuming  process  associated 
with  safety  rulemaking,  it  is  essential  that  this  supportive 
research  work  continue  if  timely  guidance  is  to  be  given  to  the 
rulemaking  process  and  provided  to  high-speed  rail  system 
developers  and  state  transportation  authorities.   In  furtherance 
of  the  need  for  timely  guidance  to  these  groups,  FRA  has 
initiated  a  proactive  "project  accompanying  safety  assessment" 
program  designed  to  keep  the  States  and  developers  advised  of 
FRA's  research  findings  and  safety  concerns  as  each  project 
progresses. 


The  FY  1994  projects  are  as  follows: 


(Dollars  in  Thousands) 
FY  1994 
FY  1993     Total      Total 
Enacted   Request  Decrease 


HIGH-SPEED  RAIL  (HSR)  ($2,300)    $1,500)   (-$,800) 


Evaluate,  from  a  "system  [500]     [500]     [ ] 

safety"  perspective,  foreign- 
developed  advanced  techno- 
logy, high-speed  rail  (HSR) 
and  their  design  provisions 
for  suitability  to  U.S. 
operations. 
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b.   Evaluate  the  adequacy  of 
safety  aspects  of  signal 
and  train  control  systems 
proposed  for  HSR  projects 
and  determine  the  safety 
requirements,  including 
operation,  inspection  and 
maintenance. 


[500] 


[300] 


[-200] 


c.  Evaluate  the  adequacy  of  HSR       [800]      [400]     [-400] 
track  performance  standards 

proposed  for  HSR  projects  and 
determine  the  safety  require- 
ments, including  operation, 
inspection  and  maintenance. 

d.  Evaluate  the  unconventional       [500]      [300]     [-200] 
(to  U.S.)  braking  designs 

upon  which  HSR  systems  rely 
and  determine  the  need  for 
changes  to  braking  regula- 
tions/law. 

ENVIRONMENTAL 

High-speed  rail  projects  are  approaching  operational  status  with 
the  award  of  franchises  for  privately  developed  high-speed  rail 
systems  in  Texas  and  in  the  Orlando,  Florida  area,  the  award  of 
the  electrification  contract  for  the  north  end  of  the  Northeast 
Corridor,  and  the  planning  for  several  additional  high-speed  rail 
systems  in  other  States.   As  these  systems  move  closer  to 
implementation,  a  rigorous  consideration  of  environmental  issues 
becomes  necessary.   The  provisions  of  the  National  Environmental 
Policy  Act  of  1969  (NEPA)  and  the  regulations  of  the  President's 
Council  on  Environmental  Quality  (CEQ)  implementing  NEPA  (40  CFR 
1500-1508) ,  require  Federal  agencies  to  undertake  detailed 
environmental  reviews  of  proposed  major  actions.   Because  of  its 
safety  regulatory  actions  and  expertise  in  high-speed  rail,  FRA 
has  been  required  to  assume  the  lead  role  in  the  environmental 
evaluation  of  the  proposed  projects. 

Unlike  the  other  major  modal  administrations  at  DOT,  FRA  has  not 
developed  standard  procedures  for  the  assessment  of  environmental 
impacts.   There  is  a  need  for  such  procedures,  given  the  growing 
number  of  environmental  reviews  that  involve  FRA  and  the  reliance 
that  FRA  must  make  on  States  to  assist  in  these  efforts.   The 
courts  have  relied  on  consistency  of  treatment  of  issues  in 
environmental  assessments,  in  determining  whether  the  Federal 
agencies'  efforts  are  adequate.   It  is  FRA's  intent  to  adopt  or 
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modify  procedures  from  other  DOT  agencies,  such  as  FHWA  and  FTA, 
that  are  applicable  to  high-speed  rail.  Certain  issues,  however, 
will  require  the  development  of  entirely  new  methodologies.  The 
proposed  high-speed  rail  projects  are  the  initial  application  of 
these  technologies  in  this  country,  and  certain  environmentally- 
related  issues,  such  as  the  effects  from  electromagnetic  fields, 
have  not  been  previously  addressed  in  the  environmental  review  of 
transportation  projects. 

The  most  pressing  environmental  issue  is  noise.   Railroad  noise 
emissions  are  regulated  by  the  Environmental  Protection  Agency 
(EPA)  (at  40  CFR  201)  and  EPA's  standards  are  enforced  by  FRA's 
Office  of  Safety.   Section  201.12(b)  provides  that  moving 
locomotives  manufactured  after  December  31,  1979  can  emit  a 
maximum  noise  level  (Lmax)  of  90  decibels  weighted  to  the  A  scale 
(dBA)  at  a  distance  of  100  feet.   This  standard  is  a  performance 
standard  for  individual  pieces  of  equipment  and  does  not 
represent  the  net  impact  of  noise  on  noise-sensitive  receptors 
since  consideration  of  possible  mitigation  measures,  such  as 
noise  barriers  or  width  of  right-of-way,  is  not  incorporated  into 
the  regulation. 

Research  conducted  under  the  auspices  of  the  National  Maglev 
Initiative  has  shown  that  all  known  high-speed  rail  systems 
(including  maglev  systems)  will  exceed  the  allowable  noise  level 
somewhere  in  the  range  of  160  to  180  miles  per  hour  (mph) .   This 
results  from  the  effect  of  aerodynamic  noise  generated  by  the 
lead  vehicles  which  becomes  the  dominant  noise  source  at  speeds 
in  excess  of  150  mph.   When  EPA  issued  its  regulations  in  the 
late  1970 's,  the  domestic  railroad  universe  was  limited  to  trains 
operating  at  speeds  less  than  110  mph  and,  as  a  consequence, 
aerodynamic  noise  was  not  an  issue  that  was  considered.   Research 
also  indicates  that  there  is  limited  likelihood  for  success  in 
the  near  tern  that  design  modifications  could  significantly 
lessen  aerodynamic  noise.   If  not  modified  to  account  for  this 
unique  issue  associated  with  high-speed  rail  systems,  the  EPA's 
regulations  may  preclude  operation  of  high-speed  rail  systems  in 
the  United  States. 

FRA  proposes  to  undertake  a  more  extensive  review  of  high-speed 
rail  noise  and  to  review  and  develop  alternative  approaches  that 
may  be  appropriate  to  the  regulation  of  noise  emissions  from 
high-speed  rail  systems.   With  this  information,  FRA  will  be 
prepared  to  work  with  the  EPA  in  the  possible  revision  of  its 
railroad  noise  emission  regulations  as  they  apply  to  high-speed 
rail  systems. 
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The  FY  1994  projects  are  as  follows: 


(Dollars  in  Thousands) 
FY  1994 
FY  1993     Total       Total 
Enacted    Request    Increase 


ENVIRONMENTAL  ($500)      ($500)        ( ) 

a.  Develop  standard  procedures      [300]       [200]      [-100] 
for  the  assessment  of  the 

environmental  impacts  of 
high-speed  rail. 

b.  Provide  contractual  support      [200]       [ ]      [-200] 

for  oversight  of  the  assess- 
ment of  environmental  reviews 

of  proposed  high-speed  rail 
systems. 

c.  Detailed  analysis  of  high-speed  [ ]       [300]      [+300] 

rail  noise  characteristics  and 

impacts,  identification  of 
measures  for  noise  imp2.ct 
mitigation,  develop  alternative 
strategies  for  high-speed  rail 
noise  regulation,  and  support 
FRA  in  dealings  with  EPA  to 
revise  the  railroad  noise 
emissions  standards  as  they 
relate  to  high-speed  rail. 

BDDGET  ACTIVITY  -  RESEARCH  AND  DEVELOPMENT  FACILITIES 

FY  1993  Enacted  $   765,000 

FY  1994  Request  $1,300,000 

Total  Increase  in  Budget  Authority  $   535,000 

ENVIRONMENTAL  LAW  COMPLIANCE 

Federal  agencies  are  instructed  by  Executive  Order  to  comply 
with  environmental  regulations  of  the  Environmental 
Protection  Agency  (EPA)  and  State  and  local  governments.   FRA 
has  recently  remediated  conditions  at  a  waste  water  retention 
lagoon  at  the  Transportation  Test  Center  (TTC) .   Several 
other  solid  waste  management  units  at  TTC  were  analyzed  and 
found  to  exceed  acceptable  levels  of  contamination.   A  study 
will  be  undertaken  to  determine  the  extent  and  nature  of 
contamination,  and  the  appropriate  remedial  measures  to  be 
implemented.   The  estimated  total  cost  of  compliance  with  all 
orders  and  regulations  is  now  $3.35  million.   Funding 
requested  in  FY  1994  is  expected  to  complete  this  clean-up 
project. 
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The  proposed  project  for  FY  1994  is  as  follows: 


(Dollars  in  Thousands^ 
FY  1994 
FY  1993     Total      Total 
Enacted   Request    Increase 


ENVIROhfMENTAL  LAW  COMPLIANCE 


[$265] 


[$1,100]    [+$835] 


Remediation  of  environmental 
hazards  and  restoration  to 
compliance  of  solid  waste 
management  units  at  the 
Transportation  Test  Center. 


[265] 


[1,100] 


[+835] 


RESTORATION  AMD  IMPROVEMENT 

The  FY  1994  request  for  the  improvement  of  facilities  and 
equipment  at  the  TTC  is  required  to  preserve  the  Government's 
investment  in  this  unique  facility.   This  program  will  include 
upgrading  and  rehabilitation  of  building  structures,  basic 
utility  supply  systems,  emergency  response  equipment,  general- 
use  track  installations,  and  the  electric  traction  distribution 
system.   This  work  constitutes  capital  improvements,  required  by 
the  passage  of  time,  and  includes  "fair  wear  and  tear"  beyond  the 
maintenance  required  to  be  performed  by  the  care,  custody  and 
control  agreement  under  which  TTC  is  maintained  for  FRA. 

The  proposed  projects  for  FY  1994  are  as  follows: 

(Dollars  in  Thousands^ 
FY  1994 
FY  1993     Total       Total 
Enacted   Request    Decrease 


RiD  FACILITIES  RESTORATION 


($500) 


($200) 


(-$300) 


a.  Replace  roof  and  associated      [320]     [ ]      [-320] 

appurtenances  on  four 

major  structures. 

b.  Replace  transformer  cable.         [80]      [ ]        [-80] 

c.  Renovate  solar  system  on  the      [100]      [ ]       [-100] 

Warehouse /Laboratory  Facility 

(WLF) . 

d.  Replace  obsolete  and  unrelia-     [ ]      [160]       [+160] 

ble  emergency  equipment. 
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e.   Begin  rail  replacement  on  the     [ ]       [40]        [+40] 

Wheel/Rail  mechanism  (WRM) 
Facility. 

BODGET  ACTIVITY  -  ADMINISTRATION 

FY  1993  Enacted  $1,950,000 

FY  1994  Request  $2,076,000 

Total  Increase  in  Budget  Authority  $   12  6,000 

Total  Increase  in  FTEs  .5 

The  Deputy  Associate  Administrator  for  Technology  Development  and 
the  staff  of  the  Office  of  Research  and  Development  are 
responsible  for  the  management  and  execution  of  all  aspects  of 
railroad  safety  and  guided  ground  transportation  research  to 
improve  safety,  improve  barriers  and  stimulate  beneficial 
advances  in  intercity  guided  ground  transportation  technology. 
This  program  area  includes  the  salaries  and  related  expenses  to 
provide  for  the  technical  and  management  expertise  required  to 
administer  the  research  and  development  programs  described  under 
the  previous  budget  activities. 

NON-DISCRETIONARY  INCREASES  •l-77,000    .5  FTE 

The  increase  of  $77  thousand  reflects  the  net  of  non-recurring 
costs  and  increases  for  annualization  of  the  FY  1993  pay  raise 
and  one  position  allowed  in  the  FY  1993  enacted  level,  normal 
within-grade  and  merit  pay  increases,  FICA/medicare  payments, 
health  insurance  premiums,  federal  employees  compensation  fund, 
and  increased  vendor  and  inflation  costs. 

NEW  OR  EXPANDED  PROGRAMS  +49,000 

An  additional  $49,000  is  requested  for  the  FRA-wide  computer 
network  replacement.   This  amount  represents  the  Research  and 
Development  Office  costs  for  this  project,  the  justification  for 
which  is  found  under  the  Office  of  the  Administrator 
appropriation  (on  page  18) . 

(Dollars  in  Thousands! 
FY  1994 
FY  1993      Total      Total 
Enacted   Request   Increase 

ADMINISTRATION  ($1,950)   ($2,076)     (+$126) 

Salaries  and  Expenses  [1,950]    [2,027]      [+77] 

FRA-wide  Network  Replacement  [ ]     [49]      [+49] 
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FY  1992  ACCOMPLI8HMEMT8 


o   Completed  safety  assessment  of  the  second  test  car,  new  and 
untried  freight  cars,  to  evaluate  performance  for  acceptance 
in  service. 

o  Completed  research  into  roller  bearing  failures. 

o  Completed  first  phase  of  research  into  locomotive  engineers' 
stress  and  fatigue.   Initiated  second  phase  of  the  project. 

o  Supported  the  nationwide  Operation  Lifesaver  program  and 
continued  cooperative  grade  crossing  demonstration  programs 
for  ref lectorization  and  locomotive  conspicuity. 

o  Completed  development  of  a  tank  car  repair  facilities 
evaluation  handbook. 

o  Completed  the  operation  of  the  Gage  Restraint  Measurement 
System  (GRMS)  on  seven  Class  1  and  Regional  railroads. 

o  Demonstrated  GRMS  capability  to  the  Railway  Engineering  - 
Maintenance  Suppliers  Association  as  part  of  the  technology 
transfer  program. 

o  Demonstrated  the  usefulness  of  the  GRMS  to  measure  the  quality 
of  track  resulting  from  rehabilitation  projects. 

o  Completed  test  evaluations  of  neutral  temperature  shifts  on  a 
section  of  curved  track  as  part  of  the  track  buckling  program. 

o  Completed  preliminary  tests  to  measure  longitudinal  rail  force 
using  the  Track  Loading  Vehicle  (TLV) . 

o  Disseminated  test  results  of  heavy  axle  load  experiments  after 
260  million  gross  tons  of  traffic. 

o  Co-sponsored  an  International  Conference  on  "Rail  Quality  and 
Maintenance  for  Modern  Railway  Operation". 

o  Developed  technical  information  to  support  revisions  in  the 
Federal  Track  Safety  Standards  addressing  rail  inspection, 
crosstie  requirements  and  rail  fastenings. 

o  Completed  remediation  of  the  environmental  hazard  at  the  waste 
water  lagoon  at  the  Transportation  Test  Center  (TTC) . 

o  Completed  review  and  reported  on  German-developed  Magnetic 

Levitation  Train  Safety  Requirements  and  their  suitability  for 
application  in  the  United  States. 
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o  Completed  preliminary  investigation  and  reported  on  the  safety 
issues  associated  with  high-speed  guided  ground 
transportation's  shared  use  of  existing  rights-of-way. 

o  Completed  an  assessment  and  reported  on  the  state-of-the-art 
of  tilting-train  technologies  and  their  associated  trip-time 
enhancement  characteristics. 

o  Completed  technical  recommendations  on  content  material  for 
preparation  of  "rules  of  particular  applicability"  for  the 
Orlando  Maglev  Demonstration  and  Texas  TGV  Projects. 

o  Completed  review  and  reported  on  German  Transrapid  Maglev 
Technical  Readiness  for  Application  determination. 

o  Completed  investigation  and  reported  on  the  electromagnetic 
fields  associated  with  the  Transrapid  TR07  maglev  system. 

o  Completed  a  comparative  analysis  of  German  national  safety 
codes/ standards  associated  with  Transrapid  maglev 
safety  requirements  and  other  codes  and  U.S.  practices. 

o  Completed  study  of  and  reported  on  collision  avoidance  and 
accident  survivability  considerations  for  high-speed  guided 
ground  transportation  in  a  four-volume  reference  report. 

o  Completed  initial  animal  laboratory  investigation  into  the 
potential  for  biological  effects  from  Transrapid  maglev 
electromagnetic  fields. 

o  Awarded  four  contracts  for  System  Concept  Definition  of  maglev 
systems. 

o  Conducted  a  second  national  workshop  on  maglev  technology 
assessment,  at  Argonne  National  Laboratory  (attended  by  over 
200  people) . 

o  Re-established  with  Japan  a  research  data  exchange  on  maglev 
and  high-speed  rail. 

o  Issued  annual  report  on  FY  1991  activities  of  the  NMI. 

o  Completed  many  of  the  27  Maglev  Technology  Assessment 
contracts  awarded  in  FY  1991. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

CONRAIL  LABOR  PROTECTION 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code 

69-0707-0-1-603 

Financing; 

21.40  Unobligated  balance  available, 

start  of  year 

24.40  Unobligated  balance  available,  end 
of  year 

25.00   Unobligated  balance  expiring 

39 . 00   Budget  authority 

Relation  of  obligations  to  outlays; 

71.00  Total  obligations 

77.00  Adjustments  in  expired  accounts... 

90.00  Outlays 


1992      1993       1994 
Actual   Estimate  Estimate 


-8 


8 
-8 


-8 


-8 


ion 
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DEPARTHENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


CONRAIL  LABOR  PROTECTION 


PROGRAM  AND  PERFORMANCE 


Funds  in  this  program  were  provided  for  benefits  to 
Conrail  employees  deprived  of  employment  because  of  workforce 
reductions  and  other  actions.   This  program  no  longer  exists 
since  Conrail  has  been  returned  to  the  private  sector. 


no 
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DEPAKTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


[CONRAIL  COMMUTER  TRANSITION  ASSISTANCE] 

[For  necessary  capital  expenses  of  Conrail  commuter 
transition  assistance,  not  otherwise  provided  for, 
$7,000,000  to  remain  available  until  expended.]   (Department 
of  Transportation  and  Related  Agencies  Appropriations  Act. 
1993. ) 
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DEPARTHEMT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

CONRAIL  COMMUTER  TRANSITION  ASSISTANCE 

PROGRAM  AND  FINANCING 
(Dollars  in  Tbousands) 


Identification  Code                         1992  1993  1994 

69-0747-0-1-401 Actual  Estimate  Estimate 

Program  by  activities; 

10.00  Total  obligations  (object 

class  41.0) 13,600  7,000  ... 

Financing; 

40.00   Budget  authority  (appropriation)....  13,600  7,000  ... 

Relation  of  obligations  to  outlaY»5 

71.00   Total  obligations 13,600  7,000  ... 

72.40   Obligated  balance,  start  of  year 15,346  21,440  25,312 

74.40  Obligated  balance,  end  of  year -21.440  -25.312  -6.257 

90.00   Outlays 7,506  3,128  19,055 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


CONRAIL  COMMUTER  TRANSITION  ASSISTANCE 


PROGRAM  AND  PERFORMANCE 


These  funds  helped  to  defray  the  one-time  only  start-up 
costs  of  commuter  service  and  other  transition  expenses 
connected  with  the  transfer  of  rail  commuter  services  from 
Conrail  to  other  operators.   Between  1986  and  1993  funds  were 
appropriated  to  fund  commuter  rail  and  bridge  improvements  in 
the  Philadelphia,  Pennsylvania  region.   No  additional  funds 
are  requested  in  1994. 
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DEPARTMEMT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

coNRAiL  comnrrER  transition  assistance 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code                   1992       1993         1994 
69-0747-0-1-401 Actual Estimate Estimate 

Direct  obligations: 

41.0   Grants,  subsidies,  and 

contributions  13 .600      7.000       j_5_5. 

99.9     Total  Obligations  13,600      7,000  ... 
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DEPARTMENT  OF  TRANSPORTATIOH 
FEDERAL  RAILROAD  ADMINISTRATION 


NORTHEAST  CORRIDOR  IMPROVEMENT  PROGRAM 


For  necessary  expenses  related  to  Northeast  Corridor 
improvements  authorized  by  Title  VII  of  the  Railroad 
Revitalization  and  Regulatory  Reform  Act  of  1976,  as  amended 
(45  U.S.C.  851  et  seq.)  and  the  Rail  Safety  Improvement  Act  of 
1988,  $204,100,000,  to  remain  available  until  expended. 
(Department  of  Transportation  and  Related  Agencies 
Appropriations  Act.  1993. ) 
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DEPARTMENT  OF  TRJOISPORTATION 
FEDEIUa.  RAILROAD  ADMINISTRATION 

NORTHEAST  CORRIDOR  IMPROVEMENT  PROGRAM 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code                         1992     1993  1994 

69-0123-0-1-401 Actual   Estimate  Estimate 

Program  by  activities; 
Direct  program: 

00.01   Washington,  DC-New  York,  NY 50,000    36,425  49,000 

00.02   New  York,  NY-Boston,  MA 160,233   177,342  155,100 

00.03   System  engineering,  program 

management  and  administration....        ...       67  ... 

00.04   Public/private  grade  crossing 

elimination tju.    7 .  722  ^__:.i.i 

10.00     Total  obligations 210,233   221,556  204,100 

Financing: 

17.00  Recovery  of  prior  year  obligations..   -10,734      ...  ... 

21.40  Unobligated  balance  available, 

start  of  year -11,955   -17,456 

24.40  Unobligated  balance  available,  end 

of  year 17 . 456   ^^_i_5_:.  ^_:_!_s. 

40.00     Budget  authority  (appropriation)     205,000   204,100  204,100 

Relation  of  obligations  to  outlays; 

71.00   Total  Obligations 210,233   221,556  204,100 

72.40  Obligated  balance,  start  of  year...  228,024   254,441  331,856 

74.40  Obligated  balance,  end  of  year -254,441  -331,856  -306,079 

78.00  Adjustments  in  unexpired  accounts..  -10.734   ._:_^  :_:_:. 

90.00     Outlays                             173,083   144,141  229,877 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


NORTHEAST  CORRIDOR  IMPROVEMENT  PROGRAM 
PROGRAM  AND  PERFORMANCE 


Funds  were  provided  in  1992  and  1993  to  continue  the 
upgrade  of  passenger  rail  service  in  the  corridor  between 
Washington,  D.C.  and  Boston,  MA.   In  1994,  $204,100,000  is 
requested  to  continue  the  work  of  rehabilitating  and 
upgrading  the  corridor. 
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DEPARTMEMT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

NORTHEAST  CORRIDOR  IMPROVEMENT  PROGRAM 

OBJECT  CU^SIFICATIOH 
(Dollars  in  Thousands) 


Identification  Code  1992       1993        1994 

69-0123-0-1-401 Actual    Estimate    Estimate 

FEDERAL  RAILROAD  ADMINISTRATION 

25.0   Other  services  210,233      5,841         776 

41.0   Grants,  subsidies,  and 

contributions  207.993     203.324 

99.0   sub-total,  direct  obligations      210,233   213,834    204,100 

ALLOCATION  TO  FEDERAL  HIGHWAY 
ADMINISTRATION 

41.0  Grants,  subsidies  and 

contributions  7.722    :_:_j. 


99.9   Total  obligations  210,233    221, 55C     204,100 
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BUDGET  ACTIVITY  -  MORTHEAST  CORRIDOR  IMPROVEMENT  PROGRAM 

FY  1993  Enacted  $204,100,000 

FY  1994  Request  $204,100,000 

Total  Increase  in  Budget  Authority  $     -0- 

Funding  is  requested  for  continuing  New  York  City/Boston  High 
Speed  Rail  improvements  and  New  York  City/Washington 
infrastructure  improvements  which  have  been  funded  in  prior 
years. 

Washington  to  Hew  Yorlc  Improvements  $49,000,000 

This  funding  will  be  used  to  continue  improvements  on  the 
existing  infrastructure,  especially  upgrading  electric  traction 
systems  and  replacing  substations.   This  requires  expediting 
replacement  of  critical  components  of  the  outdated  11.5kV  25H2 
system.   Other  projects  to  be  funded  include  rehabilitation  of 
New  York  tunnels,  Penn  Station  track  improvements,  and 
communication  and  signal  upgrades. 

Bo3ton-New  Yorlt  city  Rail  Improvements      $155,100,000 

Funding  for  high-speed  rail  improvements  in  this  portion  of  the 
Northeast  rail  corridor  is  concentrated  on  electrification  of  the 
New  Haven  to  Boston  line  to  help  Amtrak  achieve  3-hour  trip  times 
between  Boston  and  New  York.   In  addition,  Amtrak  will  begin  to 
place  orders  for  new  generation  of  train  sets  to  provide  express 
service  on  the  Northeast  Corridor  between  Boston  and  Washington 
to  take  maximum  advantage  of  the  electrification  and  other 
improvements  underway. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


GRANTS  TO  THE  NATIONAL  RAILROAD  PASSENGER  CORPORATION 


To  enable  the  Secretary  of  Transportation  to  make  grants 
to  the  National  Railroad  Passenger  Corporation  [for  operating 
losses  incurred  by  the  Corporation,  capital  improvements,  and 
labor  protection  costs]  authorized  by  4  5  U.S.C.  601,  to 
remain  available  until  expended,  [$496,000,000]  $633 .000. 000. 
of  which  [$331,000,000]  $468.000.000  shall  be  available  for 
operating  losses  incurred  by  the  Corporation  [and  for  labor 
protection  costs]  including  $137.000.000  for  mandatory 
passenger  rail  service  payments,  and  of  which  $165,000,000, 
not  to  become  available  until  July  1,  [1993]  1994 .  shall  be 
available  for  capital  improvements:   Provided,  That  none  of 
the  funds  herein  appropriated  shall  be  used  for  lease  or 
purchase  of  passenger  motor  vehicles  or  for  the  hire  of 
vehicle  operators  for  any  officer  or  employee,  other  than  the 
president  of  the  Corporation,  excluding  the  lease  of 
passenger  motor  vehicles  for  those  officers  or  employees 
while  in  official  travel  status:   Provided  further.  That  the 
Secretary  shall  make  no  commitments  to  guarantee  new  loans  or 
loans  for  new  purposes  under  45  U.S.C.  602  in  fiscal  year 
[1993]  1994:   Provided  further.  That  no  funds  are  required  to 
be  expended  or  reserved  for  expenditure  pursuant  to  45  U.S.C. 
601(e).   (Department  of  Transportation  and  Related  Agencies 
Appropriations  Act.  1993. ) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

GRANTS  TO  THE  NATIONAL  RAILROAD 
PASSENGER  CORPORATION 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code 

69-0704-0-1-401 

Progr*"  >'y  activities; 
Direct  program: 

00.01   Operating  grants 

00.02   Capital  grants 

10.00    Total  obligations  (object  class 
41.0) 

Financing; 

21.40  Unobligated  balance  available, 

start  of  year 

24.40  Unobligated  balance  available, 

end  of  year 

40.00   Budget  authority  (appropriation). 

Relation  of  obligations  to  outlays; 

71.00  Total  obligations 

72.40  Obligated  balance,  start  of  year. 
74.40  Obligated  balance,  end  of  year... 

90.00   Outlays 


1992      1993       1994 
Actual   Estimate  Estimate 


331,000 
173.300 


331,000 
199.960 


468,000  1/ 
165.000 


504,300    530,960    633,000 

-33,260   -34,960 
34 .960    ___!_!_:.    i_£j. 


506,000   496,000    633,000 


504,300   530,960 

5,296     1,629 

-1.629  -154.886 


633,000 

154,886 

-170.489 


507,967   377,703    617,397 


1/   Includes  $137  million  for  Mandatory  Passenger  Rail  Service  Payments 
which  were  under  a  separate  appropriation  in  FY  1992  and  FY  1993. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

GRANTS  TO  THE  NATIONAL  RAILROAD 
PASSENGER  CORPORATION  1/ 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code 

69-0704-1-1-401 

Prograa  by  activities; 
Direct  program: 

00.01   Operating  grants 

00.02   Capital  grants 

10.00    Total  obligations  (object  class 
41.0) 

Financing; 

21.40  Unobligated  balance  available, 

start  of  year 

24.40  Unobligated  balance  available, 

end  of  year 

40.00   Appropriation 

Relation  of  obligations  to  outlays; 

71.00  Total  obligations 

72.40  Obligated  balance,  start  of  year. 
74.40  Obligated  balance,  end  of  year... 

90.00   Outlays 


1992       1993        1994 
Actual   Estimate   Estimate 


187.844 


187,844 


187,844 


187,844 

159,667 
■159.167    -28.176 


28,177    131,491 


1/   FY  1993  Stimulus  Funding. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


GRANTS  TO  THE  NATIONAL  RAILROAD  PASSENGER  CORPORATION 

PROGRAM  AND  PERFORMANCE 

The  National  Railroad  Passenger  Corporation  (Amtrak)  was 
established  in  1970  through  the  Rail  Passenger  Service  Act. 
Amtrak  is  a  quasi-private  corporation  with  all  Board  members 
effectively  appointed  by  the  Executive  Branch  of  the  Federal 
Government. 

OPERATING  GRANTS     -    Provides  support  for  the  on-going 

operations  of  Amtrak  including  mandatory 
passenger  rail  service  payments. 

CAPITAL  GRANTS       -    Provides  support  for  Amtrak  capital 

requirements . 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

GRANTS  TO  THE  NATIONAL  RAILROAD 
PASSENGER  CORPORATION 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code                   1992       1993         1994  1/ 
69-0704-0-1-401 Actual Estimate Estimate 

Direct  obligations: 

41.0   Grants,  subsidies,  and 

contributions  504 . 300      530.960       633.000 

99.9      Total  Obligations  504,300      530,960       633,000 


1/   Includes  $137  million  for  Mandatory  Passenger  Rail  Service 
Payments  which  were  under  a  separate  appropriation  in 
FY  1992  and  FY  1993. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

GRANTS  TO  THE  NATIONAL  RAILROAD 
PASSENGER  CORPORATION  1/ 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-0704-1-1-401 


1992 
Actual 


1993 

Estimate 


1994 
Estimate 


Direct  obligations; 

tl.O   Grants,  subsidies,  and 
contributions 

)9.9     Total  obligations 


187.844 
187,844 


1/  FY  1993  Stimulus  Funding. 
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FY  1994  REQUEST  HIGHLIGHTS 


The  FY  1994  request  of  $633  million  is  comprised  of  $468  million 
for  operating  grants,  including  $137  million  for  mandatory 
passenger  rail  service  payments,  and  $165  million  for  capital 
grants. 

BDDGET  ACTIVITY  -  OPERATING  GRANTS 

FY  1993  Enacted  $331,000,000 

FY  1994  Request  $468,000,000 

Total  Increase  In  Budget  Authority  $137,000,000 

OPERATIONS  ($468,000,000) 

The  proposed  operating  budget  of  $468  million  will  require  Amtrak 
to  continue  to  pursue  aggressively  all  revenue-raising  and  cost- 
saving  opportunities.   In  addition  to  higher  traffic  levels 
expected  as  a  result  of  the  continued  economic  recovery,  the 
budget  request  also  takes  into  account  cost  savings  and 
productivity  improvements  as  a  result  of  labor  management 
initiatives,  and  further  cost  savings  due  to  modernization  of 
Amtrak 's  management  systems.   These  include:   (1)  streamlining 
operations  and  work  assignments  at  equipment  maintenance 
facilities;  (2)  automating  the  Maintenance  of  Equipment 
Department  to  contract  and  manage  all  fleet  maintenance 
activities;  (3)  improving  the  efficiency  of  managing  agreement 
and  nonagreement  personnel;  and  (4)  improving  equipment 
availability  and  reliability. 

In  FY  1993,  the  mandatory  passenger  rail  service  payments  were 
funded  in  a  separate  appropriation.   In  FY  1994,  these  payments 
are  included  as  part  of  Amtrak 's  total  operating  grant  request. 

BDDGET  ACTIVITY  -  CAPITAL  GRANTS 

FY  1993  Enacted  $165,000,000 

FY  1994  Request  $165,000,000 

Total  Increase  In  Budget  Authority  $  0 

For  FY  1994,  a  total  of  $165  million  is  requested.   The  program 
includes  the  purchase  of  new  equipment,  the  heavy  equipment 
overhaul  program,  mandated  modifications  of  equipment,  and 
certain  fixed  facility  upgrades.   Amtrak  will  continue  the 
purchase  of  Viewliner  equipment  to  replace  the  aging  "Heritage" 
fleet.   Amtrak  will  also  continue  to  replace  its  diesel 
locomotive  fleet  and  begin  replacement  of  the  auto  rack  cars. 
Roadrailer  equipment  will  be  purchased  to  handle  a  growing  mail 
business.   Amtrak  will  also  continue  heavy  overhauls  of  cars  and 
locomotives  and  the  toilet  holding  tank  modification  and  retrofit 
program. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


[MAHDATORY  PASSENGER  RAIL  SERVICE  PAYMENTS] 


[To  enable  the  Secretary  of  Transportation  to  pay 
obligations  and  liabilities  of  the  National  Railroad 
Passenger  Corporation,  $146,000,000,  to  remain  available 
until  expended:   Provided,  That  this  amount  is  available  only 
for  the  payment  of:   (1)  tax  liabilities  under  section  3221 
of  the  Internal  Revenue  Code  of  1986  due  in  fiscal  year  1993 
in  excess  of  amounts  needed  to  fund  benefits  for  individuals 
who  retired  from  the  National  Railroad  Passenger  Corporation 
and  for  their  beneficiaries;  (2)  obligations  of  the  National 
Railroad  Passenger  Corporation  under  section  358(a)  of  title 
45,  United  States  Code,  due  in  fiscal  year  1993  in  excess  of 
its  obligations  calculated  on  an  experience-rated  basis;  and 
(3)  obligations  of  the  National  Railroad  Passenger 
Corporation  due  under  section  3321  of  the  Internal  Revenue 
Code  of  1986.]   (Department  of  Transportation  and  Related 
Agencies  Appropriations  Act.  1993. ) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

MANDATORY  PASSENGER  RAIL  SERVICE  PAYMENTS 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code  1992     1993      1994  1/ 

69-0717-0-1-401 Actual   Estimate  Estimate 

Program  by  activities; 

10.00    Total  obligations  (object  class 

41.0) 150,200    146,000 

Financing; 

39.00   Budget  authority 150,200    146,000 

Budget  Authority; 

40.00  Appropriation 145,000    146,000    ... 

50.00  Reappropriation 5,200       ...     ... 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations 150.200    146.000    _:_:_:. 

90.00   Outlays 150,200    146,000 


1/   Included  in  Amtra)c  appropriation  in  FY  1994 , 
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DEPARTMEKT  OF  TRAKSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AMTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Liquidating  Account) 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992     1993      1994 

69-0720-0-1-401 Actual   Estimate   Estimate 

Financing; 

39.00  Budget  authority  (gross) ...      ...        ... 

Budget  authority; 

Permanent: 
68.00   Spending  authority  from  offsetting 

collections ...      103        518 

68.47   Portion  applied  to  debt  reduction.      .:_:_^     -103       -518 

68.90   Spending  authority  from  offsetting 

collections  (total) ...       ...         ... 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations __:_:_^      ^_:_:_^      ____:_:_^ 

87.00  Outlays  (gross) ...      ...        ... 


Adjustments  to  budget  authority  and  outlays; 

Deductions  from  offsetting  collections: 
88.40   Non-Federal  sources  __:_:_^     -103       -518 

89.00   Budget  authority  (net)  ...      -103        -518 

90.00  Outlays  (net)  ...     -103       -518 


139 


669 


DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AMTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Liquidating  Account) 

STATUS  OF  DIRECT  LOANS 
(Dollars  in  Thousands) 


Identification  Code 
69-0720-0-1-401 


1992       1993        1994 

Actual   Estimate   Estimate 


Cumulative  balance  of  direct  loans 
outstanding; 


1210   Outstanding,  start  of  year. 
1290   Outstanding,  end  of  year. . . 


7,000 

7.000 

7,000 

7,000 

7,000 

7,000 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AMTRAX  CORRIDOR  IMPROVEMENT  LOANS 
(Liquidating  Account) 

REVENUE  AND  EXPENSE 
(Dollars  in  Thousands) 

Identification  Code  1992      1993       1994 

69-0720-0-1-401 Actual   Estimate  Estimate 

0111  Revenue 493       689         476 

0112  Expense ___^     _:_^  _j__ 

0119   Net  income 493       689         476 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AHTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Liquidating  Account) 

FINANCIAL  CONDITION 
(Dollars  in  Thousands) 

Identification  Code  1991     1992      1993       1994 

69-0720-0-1-401 Actual   Actual   Estimate   Estimate 

Assets; 

1510   Loans  receivable:   Public: 

direct  loans 7 .  OOP    7 .  OOP     7  .OPP     7.  OOP 

1999     Total  assets 7,PPP    7,000      7,000      7, OPP 

Equity; 

3199     Appropriated  fund  equity: 

Invested  capital 7 .  000    7 .  PPO      7.  PPO      7.  OOP 

3999     Total  equity 7, OPP    7,PPP      7,PPP      7,000 


67-439  0-93-22 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


[AMTRAK  CORRIDOR  IMPROVEMENT  L07VNS  PROGRAM  ACCOUNT] 

[For  the  cost  of  direct  loans  to  the  Chicago,  Missouri  and 
Western  Railroad,  or  its  successors,  to  replace  existing  jointed 
rail  with  continuous  welded  rail  between  Joliet  and  Granite  City, 
Illinois,  $844,200:   Provided,  That  such  costs,  including  the 
cost  of  modifying  such  loans,  shall  be  defined  in  section  502  of 
the  Congressional  Budget  Act  of  1974:   Provided  further.  That 
these  funds  are  available  to  subsidize  gross  obligations  for  the 
principal  amount  of  direct  loans  not  to  exceed  $3,500,000: 
Provided  further.  That  any  loan  authorized  under  this  section 
shall  be  structured  with  a  maximum  20-year  payment  at  an  annual 
interest  rate  of  4  per  centum:   Provided  further.  That  the 
Federal  Government  shall  hold  a  first  and  prior  purchase  money 
security  interest  with  respect  to  any  materials  to  be  acquired 
with  Federal  funds:   Provided  further.  That  any  such  loan  shall 
be  matched  on  a  dollar-f or-dollar  basis  by  the  State  of  Illinois: 
Provided  further.  That  any  such  loan  shall  be  made  available  no 
later  than  thirty  days  after  enactment  of  this  Act.]   (Department 
of  Transportation  and  Related  Agencies  Appropriations  Act. 
1993.) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AMTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Program  Account) 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992      1993       1994 

69-0725-0-1-401 Actual   Estimate  Estimate 

Proaraua  by  activities; 

00.01  Direct  loan  subsidy  844  844  _;_;_^ 

10.00   Total  obligations  (object  class  41.0)  844  844  ... 

Financing; 

25.00   Unobligated  balance  expiring 2 .  656  __:_:_l.  _:_:_^ 

40.00   Budget  authority  (appropriation)....  3,500  844  ... 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations 844       844        _i.:_^ 

90.00   Outlays 844       844 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AMTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Program  Account) 

LOAN  LEVELS 
(Dollars  in  Thousands) 


Identification  Code 
69-0725-0-1-401 


1992       1993        1994 
Actual   Estimate   Estimate 


Direct  loan  levels  supportable  by  subsidy 
budget  authority; 

1150   Direct  loan  levels 3 .  500  3 .  500 

1159   Total  direct  loan  levels 3,500  3,500 

Direct  loan  subsidy  (in  percent); 

1320   Subsidy  rate 24 .  11  24 .  11 

1329  Weighted  average  subsidy  rate 24.11  24.11 

Direct  loan  subsidy; 

1330  Subsidy  budget  authority 844  844 

1339  Total  subsidy  budget  authority 844  844 

Direct  loan  subsidy  outlays; 

1340  Subsidy  outlays 844  844 

1349   Total  subsidy  outlays 844  844 


i 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


AMTRAK  CORRIDOR  IMPROVEMENT  LOANS  PROGRAM  ACCOONT 


PROGRAM  AND  PERFORMANCE 


Amtrak  corridor  improveitient  loans. — In  1991,  1992  and  1993, 
loan  funds  were  provided  for  the  Chicago,  Missouri  and  Western 
Railroad,  or  its  successors,  to  replace  jointed  rail  with 
continuous  welded  rail  between  Joliet  and  Granite  City,  Illinois. 
No  funds  are  requested  for  this  program  in  1994. 
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DEPAKTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AHTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Program  Account) 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-0725-0-1-401 


1992 
Actual 


1993 
Estimate 


1994 

Estimate 


Direct  obligations: 

41.0    Grants,  subsidies,  and 
contributions 


844 


844 


99.9 


Total  obligations 


844 


844 


677 


DEFAKTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AMTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Financing  Account) 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992     1993      1994 

69-4164-0-3-401 Actual   Estimate  Estimate 

Program  by  activities; 

00.01   Direct  loans 3,500     3,500 

00.02   Interest  to  Treasury 98       301      __i_i^ 

10.00  Total  obligations 

(object  class  33.0) 3,598     3,801  

Financing; 

39.00   Financing  authority  (gross) 3,598    3,801        ... 

Financing  authority; 

67.15  Authority  to  borrow  (indefinite)....   2,754    2,957        ... 

68.00   Spending  authority  from  offsetting 

collections  844       844 

Relation  of  obligations  to  financing 
disbursements : 

71.00   Total  obligations 3,598     3,801         ... 

72.40  Obligated  balance,  start  of  year....     ...     1,198        ... 

74.40  Obligated  balance,  end  of  year -1. 198    _:_•_:_  _:_!_i. 

87.00   Financing  disbursements  (gross) 2,400    4,999        ... 


Adjustments  to  financing  authority  «nd 

disbursements ; 

Deductions  for  offsetting  collections: 
88 .  00   Federal  funds -844     -844 

89.00   Financing  authority  (net) 2,754    2,957 

90.00   Financing  disbursements  (net) 1,556    4,155 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AMTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Financing  Account) 

STATUS  OF  DIRECT  LOANS 
(Dollars  in  Thousands) 


Identification  Code                          1992  1993  1994 

69-4164-0-3-401 Actual  Estimate  Estimate 

Position  with  respect  to  appropriations 
act  limitation  on  obligations; 

1111   Limitation  on  direct  loans 3 .  500  3 .  500  ___:_i_^ 

1150   Total  direct  loan  obligations 3,500  3,500  ... 


Cumulative  balance  of  direct  loans 
outstanding; 

1210  Outstanding,  start  of  year ...    2,302      7,000 

1231   Disbursements:   Direct  loan 

disbursements 2  .  302     4  .  698      __:_!_l 


1290   Outstanding,  end  of  year 2,302     7,000       7,000 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

AMTRAK  CORRIDOR  IMPROVEMENT  LOANS 
(Financing  Account) 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code                   1992  1993         1994 

69-4164-0-1-401 Actual  Estimate Estimate 

Direct  obligations: 

33.0    Investments  and  loans         3,500  3,500          ... 

4  3.0    Interest  and  dividends           98  301         _i.i_^ 

99.9      Total  obligations           3,598  3,801          
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  AND  IMPROVEMENT  FINANCING  FUNDS 
(Liquidating  Account) 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992      1993       1994 

69-4411-0-3-401 Actual   Estimate   Estimate 

Program  by  activities; 

10.00   Total  obligations  (object  class  33.0)    251        ...        ... 

Financing; 

17.00   Recovery  of  prior  year  obligations.      ...       -100      -100 
Unobligated  balance  available, 
start  of  year: 

21.90  Treasury  balance.  -4        -1        -1 

21.91  U.S.  securities:  Par  value  -600     -2,480     -2,580 

Unobligated  balance  available,  end 

of  year: 

24.90  Treasury  balance Ill 

24.91  U.S.  securities:   Par  value 2,480      2,580      2,680 

31.00  Redemption  of  debt -2. 130   ._;_^       ._;_^ 

39.00    Budget  authority  (gross)  ...        ...        ... 

Budget  authority; 

68.00   Spending  authority  from  offsetting 

collections 22,892      7,041      6,669 

68.47   Portion  applied  to  debt  reduction..  -22 .892     -7 . 041     -6. 669 

68.90   Spending  authority  from  offsetting 

collections  (total) ...        ...        ... 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations 251        ...        ... 

72.47   Obligated  balance,  start  of  year: 

Authority  to  borrow 6,292       386       ... 

74.47   Obligated  balance,  end  of  year: 

Authority  to  borrow -386       ...        ... 

78.00  Adjustments  in  unexpired  accounts..   ^^_:_;_^      -100      -100 

87.00   Outlays  (gross) 6,157        286       -100 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  AND  IMPROVEMENT  FINANCING  FUNDS 
(Liquidating  Account) 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992      1993       1994 

69-4411-0-3-401 Actual   Estimate   Estimate 

Adjustments  to  budget  authority  and  outlays; 

Deductions  from  offsetting  collections: 
88.40   Non-Federal  sources -22  .  892     -7  .041     -6.  669 

89.00   Budget  authority  (net) -22,892     -7,041     -6,669 

90.00   Outlays  (net) -16,735     -6,755     -6,769 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


RAILROAD  REHABILITATION  AND  IMPROVEMENT  FINANCING  FDNDS 
(Liquidating  Account) 


STATUS  OF  DIRECT  LOANS 
(Dollars  in  Thousands) 


Identification  Code                       1992        1993  1994 

69-4411-0-3-401 Actual     Estimate Estimate 

Cumulative  balance  of  direct 
loans  outstanding; 

1210    Outstanding,  start  of  year 169,579      85,470      82,192 

1231    Disbursements:   Direct  loan 

disbursements ...         70        ... 

Repayments: 

1251    Repayments  and  prepayments -4,050      -3,348      -3,241 

1263   Write-offs  for  default:  Direct 

loans -80.059     ^^_— ^      ^^•..•^ 

1290    Outstanding,  end  of  year 85,470      82,192      78,951 

3310   Outstanding  agency  debt, 

start  of  year 21,292       19,077      16,854 

3350    Repayments  and  prepayments -2 .215       -2 .223      -2 . 236 

3390   Outstanding  agency  debt, 

end  of  year 19,077       16,854      14,618 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  li  IMPROVEMENT  FINANCING  FUNDS 
(Liquidating  Account) 

REVENUE  &  EXPENSE 
(Dollars  in  Thousands) 


Identification  Code 
69-4411-0-1-401 

Direct  obligations: 

0111  Revenue 

0112  Expense 

0119   Net  Income 


1992 
Actual 


1993 
Estimate 


1994 

Estimate 


71 


71 


71 


71 


71 


71 
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DEPARTMENT  OP  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  AND  IMPROVEMENT  FINANCING  FUNDS 
(Liquidating  Account) 

FINANCIAL  CONDITION 
(Dollars  in  Thousands) 

Identification  Code  1991     1992      1993       1994 

69-4411-0-3-401 Actual   Actual   Estimate   Estimate 

Assets; 

1000   Fund  balance  with  Treasury 
and  cash:  Fund  balance 
with  Treasury 6,296      387      200         1 

1110   Accounts  receivable:  Public.     197       ...       ...        ... 

1400   Investments:  Treasury 

securities,  par 600     2,480     2,580      2,680 

1510   Loans  receivable:  Public: 

direct  loans 190.870   104 .  547   102 .  323     __:_^_^ 


1999     Total  assets 197,963   107,414   105,103      2,681 

Equity; 

Appropriated  fund  equity: 
3000   Unexpended  financed  budget 

authority  (accrual  basis) : 

Unexpended  appropriations.    6,296      387      200       ... 

3199   Invested  capital 191. 667   107. 127   104.903     __:i_^ 

3999     Total  equity 197,963   107,514   105,103 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  (  IMPROVEMENT  FINANCING  FUNDS 
(Liquidating  Account) 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-4411-0-3-401 


1992 
Actual 


1993 
Estimate 


1994 
Estimate 


Direct  obligations: 
33.0    Investments  and  loans 
99.9     Total  obligations 


151 
251 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


RAILROAD  REHABILITATION  AND  IMPROVEMENT  [FINANCING  FUNDS] 

PROGRAM  ACCOUNT 


The  Secretary  of  Transportation  is  authorized  to  issue  to  the 
Secretary  of  the  Treasury  notes  or  other  obligations  pursuant  to 
section  512  of  the  Railroad  Revitalization  and  Regulatory  Reform 
Act  of  1976  (Public  Law  94-210) ,  as  amended,  in  such  amounts  and 
at  such  times  as  may  be  necessary  to  pay  any  amounts  required 
pursuant  to  the  guarantee  of  the  principal  amount  of  obligations 
under  sections  511  through  513  of  such  Act,  such  authority  to 
exist  as  long  as  any  such  guaranteed  obligation  is  outstanding: 
Provided,  That  no  new  loan  guarantee  commitments  shall  be  made 
during  fiscal  year  [1993]  1994 :   Provided  further.  That,  notwith- 
standing any  other  provision  of  law,  for  fiscal  year  1989  and 
each  fiscal  year  thereafter  all  amounts  realized  from  the  sale  of 
notes  or  securities  sold  under  authority  of  this  section  shall  be 
considered  as  current  year  domestic  discretionary  outlay  offsets 
and  not  as  "asset  sales"  or  "loan  prepayments"  as  defined  by 
section  257(12)  of  the  Balanced  Budget  and  Emergency  Deficit 
Control  Act  of  1985,  as  amended:  Provided  further.  That  any 
underwriting  fees  and  related  expenses  shall  be  derived  solely 
from  the  proceeds  of  the  sales [:   Provided  further.  That  to 
enable  the  Secretary  of  Transportation  to  pay  obligations  and 
liabilities  of  the  Columbus  and  Greenville  Railway  under  sections 
505  and  511  of  the  Railroad  Revitalization  and  Regulatory  Reform 
Act  of  1976  resulting  from  the  waiver  of  obligations  and 
liabilities  as  authorized  by  section  349  of  this  Act,  $411,578]. 
(Department  of  Transportation  and  Related  Agencies  Appropriations 
Act.  1993.) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  AND  IMPROVEMENT  FINANCING  FUNDS 

(Program  Account) 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992      1993       1994 

69-0750-0-1-401 Actual   Estimate   Estimate 

Program  by  activities: 

10.00   Total  obligations  (object  class 

41.0) 412 

Financing; 

40.00   Budget  authority  (appropriation) 412       ... 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations j_j_^       412        j_5_5. 

90.00   Outlays 412        ... 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  &  IMPROVEMENT  FINANCING  FUNDS 
(Prograa  Account) 

LOAN  LEVELS 
(Dollars  in  Thousands) 

Identification  Cod*  1992     1993      1994 

69-0750-0-1-401 Actual  Estimate  Estimate 

Direct  loan  levels  supportable  by  subsidy 
budget  authority: 

Direct  loan  subsidy  (in  percent) ; 

1329  Weighted  average  subsidy  rate ...     39.88      ... 

Direct  loan  subsidy? 

1339  Total  subsidy  budget  authority ,,.      412      ... 

Direct  loan  subsidy  outlays; 

1349  Total  subsidy  outlays 412 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  AND  IMPROVEMENT  FINANCING  FUNDS 
PROGRAM  AND  PERFORMANCE 

Section  505-Redeeinable  preference  shares. — Authority  for  the 
section  505  redeemable  preference  shares  program  expired  on 
September  30,  1988.   However,  outlays  will  continue  on  section 
505  projects  included  in  prior  year  appropriations.   The  account 
also  reflects  repayments  of  principal  plus  interest. 

Section  511-Loan  repayments. --This  program  reflects  repayments 
of  principal  and  interest  on  outstanding  borrowings  by  the 
railroads  to  the  Federal  Financing  Bank  under  the  section  511 
loan  guarantee  program.   No  new  commitments  will  be  made  in  this 
program  in  1994. 


690 


DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  i    IMPROVEMENT  FINANCING  FUNDS 
(Program  Account) 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-0750-0-1-401 


1992 
Actual 


1993 

Estimate 


1994 

Estimate 


Direct  obligations: 

41.0   Grants,  subsidies,  and 
contributions 


99.9 


Total  obligations 


412 
412 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  6  IMPROVEMENT  FINANCING  FUNDS 
(Financing  Account) 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992      1993       1994 

69-4420-0-3-401 Actual   Estimate   Estimate 

Program  by  activities; 

00.01   Direct  loans 723         310 

00.02   Interest  payment  to  Treasury .j_;_^      j_:_l         23 

10.00   Total  obligations 723         333 

Financing; 

39.00   Financing  authority  (gross) 723        333 

Financing  authority; 

67.15  Authority  to  borrow  (indefinite) 311        333 

68.00   Spending  authority  from  offsetting 

collections 412 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations .:_:_^      723         333 

87.00   Outlays  (gross) 723         333 

Adjustments  to  financing  authority  and 

disbursements ; 

Deductions  for  offsetting  collections: 
88.00   Payments  from  program  account _:_^_^  -412        .:_:_^ 

89.00   Financing  authority  (net) 311        333 

90.00   Financing  disbursements  (net) 311        333 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


RAILROAD  REHABILITATION  AND  IMPROVEMENT  FINANCING  FUNDS 
(Financing  Account) 


STATUS  OF  DIRECT  LOANS 
(Dollars  in  Thousands) 


Identification  Code                     1992       1993         1994 
69-4420-0-3-401 Actual Estimate Estimate 

Position  with  respect  to  appropriations 

act  limitation  on  obligations; 
1131   Direct  loan  obligations  exempt 

from  limitation ^.i.:.        723        310 

1150    Total  direct  loan  obligations...      ...        723        310 

Cumulative  balance  of  direct 
loans  outstanding; 

1210   Outstanding,  start  of  year ...         ...        723 

1231   Disbursements:   Direct  loan 

disbursements j_;_l        723        310 

1290  Outstanding,  end  of  year ...        723      1,033 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  k    IMPROVEMENT  FINANCING  FUNDS 
(Financing  Account) 

REVENUE  t  EXPENSE 
(Dollars  in  Thousands) 

Identification  Code                  1992       1993         1994 
69-4420-0-1-401 Actual    Estimate Estimate 

Direct  obligations: 

0111  Revenue 412 

0112  Expense .:_5_j.  j_:_t.  .:_i_i. 

0119   Net  Income 412  ... 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  AND  IMPROVEMENT  FINANCING  FUNDS 
(Financing  Account) 

FINANCIAL  CONDITION 
(Dollars  in  Thousands) 

Identification  Code  X991     1992      1993       1994 

69-4420-0-3-401 Actual   Actual   Estimate   Estimate 

Assets; 

Fund  balance  with  Treasury  and  cash: 
1000   Fund  balance  with 

Treasury ...       ...     ...        23 

Cumulative  balance  of  loans, 
credit  reform  value: 
1800   Loans  receivable,  gross....      .!_:_^  .:_:_:.    723      1. 033 

1999     Total  assets ...       ...     723      1,056 

Liabilities; 

2615   Intragovernmental  debt: 

debt  to  Treasury .t.^.:.      j_:_:.     311        644 

2999     Total  liabilities ...       311        644 

Equity; 

3200  Appropriated  fund  equity: 

Appropriated  capital .:_;_^      .:_ij.     412        412 

3999     Total  equity ...       ...     412        412 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

RAILROAD  REHABILITATION  &  IMPROVEMENT  FINANCING  FUNDS 
(Financing  Account) 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-4420-0-3-401 


1992 
Actual 


1993 

Estimate 


1994 
Estimate 


Direct  obligations: 
3  3.0    Investments  and  loans 
99.9     Total  obligations 


723 
723 


333 
333 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILR02VD  ADMINISTRATION 


[NATIONAL  MAGNETIC  LEVITATION  PROTOTYPE  DEVELOPMENT] 

[(LIMITATION  ON  OBLIGATIONS)] 

[ (HIGHWAY  TRUST  FUND) ] 

[None  of  the  funds  in  this  Act  shall  be  available  for  the 
planning  or  execution  of  the  National  Magnetic  Levitation 
Prototype  Development  program  as  defined  in  subsections 
1036(b)  and  1036(d)(1)(A)  of  the  Intermodal  Surface 
Transportation  Efficiency  Act  of  1991.]   (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act.  1993. ) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

NATIONAL  MAGNETIC  LEVITATION  PROTOTYPE  DEVELOPMENT 

PROGRAM  AND  PERFORMANCE 


The  Intennodal  Surface  Transportation  Efficiency  Act 
(ISTEA)  of  1991,  section  1036,  establishes  a  national 
magnetic  levitation  prototype  development  program.   This 
program  is  financed  by  the  Trust  Fund  Share  of  High-Speed 
Ground  Transportation  Development. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


TRDST  FUND  SHARE  OF  HIGH-SPEED  GROUND 
TRANSPORTATION  DEVELOPMENT 

(LIQUIDATION  OF  CONTRACT  AUTHORIZATION) 
(HIGHWAY  TRUST  FUND) 


For  payment  of  obligations  incurred  in  carrying  out  the 
provisions  of  the  High-Speed  Ground  Transportation  program  as 
defined  in  subsections  1036(c)  and  1036(d)(1)(B)  of  the 
Intermodal  Surface  Transportation  Efficiency  Act  of  1991, 
[$2,000,000]  $4 . 000. 000.  to  be  derived  from  the  Highway  Trust 
Fund  and  to  remain  available  until  expended:   Provided,  That 
none  of  the  funds  in  this  Act  shall  be  available  for  the 
implementation  or  execution  of  programs  the  obligations  for 
which  are  in  excess  of  $5,000,000  for  the  "High-Speed  Ground 
Transportation  Development"  program  as  defined  in  subsections 
1036(c)  and  1036 (d) (1) (B) .   (Department  of  Transportation  and 
Related  Agencies  Appropriations  Act.  1993.) 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

TRUST  FOND  SHARE  OF  HIGH-SPEED  GROUND  TRANSPORTATION  DEVELOPMENT 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992      1993       1994 

69-9973-0-7-401 Actual   Estimate   Estimate 

Program  by  activities; 

10.00   Total  obligations  (object  class 

41.0) ...     5,000      5,000 

Financing; 

21.49   Unobligated  balance  available, 

start  of  year ...    -5,000    -50,000 

24.49   Unobligated  balance  available,  end 

of  year 5.000    50.000    150.000 

39.00   Budget  authority 5,000    50,000    105,000 

Budget  authority; 
Current: 

40.00   Appropriation ...     2,000      4,000 

40.49   Portion  applied  to  liquidate 

contract  authority _:_:_:.   -2.000     -4 .  000 

4  3.00  Appropriation  (total) ...      ...       ... 

Permanent: 
69.10   Contract  authority 5,000    50,000    105,000 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations ...     5,000      5,000 

72.49   Obligated  balance,  start  of  year: 

Contract  authority ...      ...     3 ,  000 

74.49   Obligated  balance,  end  of  year: 

Contract  authority ^_:_:_:.   -3 .  000    -4 .000 

90.00     Outlays  2,000      4,000 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


TRUST  FOND  SHARE  OF  HIGH-SPEED  GROUND 
TRANSPORTATION  DEVELOPMENT 

(LIQUIDATION  OF  CONTRACT  AUTHORIZATION) 
(HIGHWAY  TRUST  FUND) 


PROGRT^  AND  PERFORMANCE 

The  Intermodal  Surface  Transportation  Efficiency  Act 
(ISTEA)  of  1991,  section  1036,  establishes  a  program  of 
research,  development,  and  demonstrations  of  high-speed 
ground  transportation  technologies.   Funding  is  to  undertake 
technologies  as  authorized  by  sections  1036(c)  and 
1036(d)(1)(B)  of  the  ISTEA. 
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DEPARTMENT  OF  TRAKSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

TRUST  FUND  SHARE  OF  HIGH  SPEED  GROUND  TRANSPORTATION  DEVELOPMENT 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-9973-0-7-401 


1992 
Actual 


1993 

Estimate 


1994 

Estimate 


Direct  obligations: 


41.0     Grants,  subsidies,  and 
contributions 


5.000 


5.000 


99.0 


Total  obligations 


5,000 


5,000 


67-439  0-93-23 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 


TRUST  FOND  SHARE  OF  HIGH-SPEED  GROUND 
TRANSPORTATION  DEVELOPMENT 

(LIQUIDATION  OF  CONTRACT  AUTHORIZATION) 
(HIGHWAY  TRUST  FOND) 


In  addition  to  amounts  otherwise  available  under  this 
heading,  and  subject  to  the  same  terms  and  conditions. 
$100.000.000  for  payment  of  obligations  incurred  in  carrying 
out  section  1036(a)  of  the  Intermodal  Surface  Transportation 
Efficiency  Act  of  1991  and  other  High-Speed  Ground 
Transportation  Development  activities,  to  remain  available 
until  expended  and  to  be  derived  from  the  Highway  Trust  Fund; 
Provided.  That  $100.000.000  shall  be  paid  from  the  Highway 
Trust  Fund  to  the  Federal  Railroad  Administration's  High- 
Speed  Ground  Transportation  Development  account. 

[Note:   Authorizing  legislation  is  required. ] 
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DEPARTMENT  OF  TRAMSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

TRUST  FOND  SHARE  OF  HIGH-SPEED  GROUND  TRANSPORTATION  DEVELOPMENT 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 

Identification  Code  1992      1993       1994 

69-9973-7-7-401 Actual   Estimate   Estimate 

Program  by  activities; 

10.00   Total  obligations ...       ...    100,000 

Financing; 

24.49   Unobligated  balance  available,  end 

of  year ^_:_:_:.       _:_— .   -100.  OOP 

39 .  00   Budget  authority ...       ...        ... 

Budget  Authority; 

40.00  Appropriation ...      ...    100,000 

40.49   Portion  applied  to  liquidate 

contract  authority _:_:_:.      _:_:_:.   -100 .  OOP 

43.  PP  Appropriation  (total) ...      ...       ... 

Relation  of  obligations  to  outlays; 

71.  PO  Total  obligations __i_:_:l     _:_:_^   lOP.  PPO 

90. PO     Outlays  ...       ...    IPO, 000 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

TRUST  FUND  SHARE  OF  HIGH-SPEED  GROUND 
TRANSPORTATION  DEVELOPMENT 

(LIQUIDATION  OF  CONTRACT  AUTHORIZATION) 
(HIGHWAY  TRUST  FUND) 


PROGRAM  AND  PERFORMANCE 


This  account  provides  for  the  trust  fund  share  of  the 
High-Speed  Ground  Transportation  Development  program,  which 
is  financed  from  both  general  funds  and  trust  funds.   The 
narrative  statement  on  the  program  appears  with  the  general 
fund  account. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

TRUST  FUND  SHARE  OF  HIGH-SPEED  GROUND  TRANSPORTATION  DEVELOPMENT 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-9973-7-7-401 


1992 
Actual 


1993 
Estimate 


1994 
Estimate 


Direct  obligations: 

25.2      Other  services 

41.0      Grants,  subsidies,  and 
contributions 


99.0 


Total  obligations 


13,373 

86.627 
100,000 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROJVD  ADMINISTRATION 


HIGH-SPEED  GROUND  TRANSPORTATION  DEVELOPMENT 


For  necessary  expenses  for  High-speed  ground 
transportation  development,  to  remain  available  until 
expended.  $35.000.000:   Provided.  That  no  more  than 
$13  5.000.000  of  budget  authority  shall  be  available  for  these 
purposes. 


[Note:   Authorizing  legislation  is  required.] 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

HIGH-SPEED  GROUND  TRANSPORTATION  DEVELOPMENT 

PROGRAM  AND  FINANCING 
(Dollars  in  Thousands) 


Identification  Code  1992      1993       1994 

69-0722-7-1-401 Actual   Estimate   Estimate 

Program  by  activities; 

10.00   Total  obligations ...       ...    135,000 

Financing; 

39.00   Budget  authority  (gross) ...       ...    135,000 

Budget  authority; 

Current: 
40.00   Appropriation ...       ...     35,000 

Permanent: 
68.00   Spending  authority  from  offsetting 

collections ...      ...    100 ,  000 

Relation  of  obligations  to  outlays; 

71.00   Total  obligations ...       ...    135,000 

74.40  Obligated  balance,  end  of  year ___:_!_^   ___jlj_:-  -108 .  000 

87.00  Outlays  (gross) ...      ...    27,000 

Adjustments  to  budget  authority  and 

outlays; 
88.30  Deductions  for  offsetting 

collections:   Trust  funds _:_:_:.     _!_:_i.  -100.000 

89.00   Budget  authority  (net) ...       ...     35,000 

90.00   Outlays  (net) -73,000 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

HIGH-SPEED  GROUND  TRANSPORTATION  DEVELOPMENT 


PROGRAM  AND  PERFORMANCE 

The  Administration  proposes  a  comprehensive  program  to  expand 
high-speed  rail  service  in  the  United  States.   Funds  will  be  used 
to  develop  fast,  cost-effective  technologies  and  to  provide 
financial  assistance  to  high-speed  rail  projects  in  major 
intercity  corridors.   The  programs  under  this  account  are  grouped 
under  the  following  broad  activities: 


TECHNOLOGY  DEVELOPMENT 
HIGH-SPEED  RAIL 


To  undertake  development  and 
demonstration  of  high-speed  rail 
technologies. 


TECHNOLOGY  DEVELOPMENT 
MAGLEV  PROTOTYPE 


CORRIDOR  IMPLEMENTATION   - 


ADMINISTRATIVE  EXPENSES 


To  undertake  phase  one  of  the 
development  program  authorized 
under  section  1036(b)  of  the 
Intermodal  Surface  Transportation 
Efficiency  Act  of  1991. 

To  provide  financial  assistance  to 
the  States  to  facilitate  the 
development  of  high-speed  ground 
transportation  systems  serving 
high-density  intercity  corridors. 

To  provide  support  for 
administrative  costs  associated 
with  activities  funded  under  the 
HSGT  Development  program. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 

HIGH-SPEED  GROUND  TRANSPORTATION  DEVELOPMENT 

OBJECT  CLASSIFICATION 
(Dollars  in  Thousands) 


Identification  Code 
69-0722-7-1-401 


1992 
Actual 


1993         1994 
Estimate    Estimate 


Direct  obligations: 

Personnel  compensation: 

11.1     Full-time  permanent 

11.9       Total  personnel  compensation 

12.1     Civilian  personnel  benefits 

21.0     Travel  and  transportation  of 
persons 

22.0     Transportation  of  things 

2  3.1      Rental  payments  to  GSA 

23.3     Communications,  utilities,  and 
miscellaneous  charges 

2  5.2     Other  services 

26.0     Supplies  and  materials 

31.0     Equipment 

41.0     Grants,  subsidies,  and 
contributions 

99.0       Subtotal,  direct  obligations 

99.0  Reimbursable  obligations 

99.9       Total  obligations 


964 

964 

154 

188 

1 

88 

8 

12 

902 

80 

242 

20 

,373 

35 

,000 

100 

,000 

135 

,000 
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HIGH-SPEED  GROUND  TRANSPORTATION  (HSGT)  DEVELOPMENT 

FY  1994  REODEST  HIGHLIGHTS 

The  FY  1994  request  level  of  $140  million  for  HSGT  Development 
reflects  an  increase  of  $135  million  over  the  FY  1993  enacted 
level  and  includes  funding  for  20  positions  and  15  FTEs.   Funding 
for  this  program  is  presented  in  three  accounts  and  includes  $105 
million  from  the  Highway  Trust  Fund  and  $35  million  from  the 
general  fund.   The  distribution  of  funds  by  account,  fund 
category  and  budget  activity  is  shown  in  the  following  tables: 

Funding  by  Account 
(Dollars  in  Thousands) 

Base  Program       Investment  Program 

Trust  Fund  Trust  Fund 

Share  of  HSGT        Share  of  HSGT         HSGT 
Development         Development       Development 

(69-9973-0-7-401)  (69-9973-7-7-401)   (69-0722-7-1-401)     Total 

$5,000  $100,000  $35,000         $140,000 

Funding  by  Fund  Category  and  Budget  Activity 
(Dollars  in  Thousands) 

Budget  Activity 

Technology  Development 
Maglev  Prototype 
High-Speed  Rail 

Corridor  Implementation 

Administrative  Expenses 

Total 

PROGRAM  DESCRIPTION 

High-speed  rail  and  maglev,  collectively  referred  to  as  "High- 
Speed  Ground  Transportation"  (HSGT) ,  offer  the  potential  for  a 
major  restructuring  of  how  passengers  move  in  medium  range  (100- 
500  mile)  intercity  corridors.   In  such  corridors,  HSGT  will  be 
an  effective  alternative  or  complement  to  the  currently 
available,  but  often  congested  options  of  short-haul  air  or 
highway  travel. 


Trust  Fund 

General  Fund 

Total 

$32,873 
(27,873) 
(5,000) 

$10,000 
(0) 
(10,000) 

$42,873 

(27,873) 

(15,000) 

72,127 

23,120 

95,247 

0 

1.880 

1,880 

105,000 

35,000 

140,000 

717 

When  fully  integrated  into  an  intermodal  transportation  system, 
HSGT  will  provide  a  cost-effective  alternative  for  improving 
mobility  and  substantial  public  benefits,  such  as  an  improved 
environment  and  a  reduced  dependence  on  imported  petroleum. 
There  are  also  substantial  opportunities  for  U.S.  industry  to 
participate  in  the  design,  development,  manufacture  and 
deployment  of  HSGT. 

Two  different  approaches  can  be  used  to  develop  HSGT  service. 
The  first  is  incremental  improvements  to  existing  railroad 
infrastructure  to  permit  progressively  higher  speeds  with  the 
goal  of  peak  speeds  of  150  mph.   This  is  the  approach  that  has 
been  used  on  the  Northeast  Corridor.   The  second  approach  is  the 
development  of  HSGT  on  entirely  new  and  dedicated  infrastructure. 
Such  an  approach  is  required  for  every  high-speed  service  with 
peak  speeds  in  excess  of  150  mph,  such  as  the  French-designed  TGV 
system.   Generally,  this  approach  requires  substantially  greater 
investment  before  there  is  any  transportation  benefit  and  higher 
levels  of  ridership  to  justify  that  investment.   Different 
intercity  corridors  lend  themselves  to  one  or  the  other  of  these 
approaches. 

In  the  short  term,  the  program  will  support  ongoing  efforts  by 
the  States,  localities,  and  private  interests  to  achieve  high- 
speed service  through  incremental  improvements  to  existing 
infrastructure . 

The  initiative  may  also  lay  the  groundwork  for  implementation  of 
very  high-speed  service  on  new  infrastructure  later  this  decade. 
The  program  will  provide  key  preconstruction  support  for 
developing  very  high-speed  systems  and  form  the  basis  for 
developing  the  public-private  partnerships  necessary  to  develop 
and  finance  such  systems. 

A  second  element  to  the  initiative  is  the  development  of  new  HSGT 
technologies  to  provide  increased  options  for  transportation 
decision  makers,  to  improve  the  economics  of  HSGT,  and  to  enhance 
the  competitiveness  of  U.S.  industry  in  the  transportation 
marketplace.   This  element  includes  work  on  phase  one  of  the 
development  of  an  advanced  maglev  prototype.   The  maglev 
development  strategy  is  cautious  and  will  minimize  risk. 
Specifically,  it  contains  checkpoints  at  which  the  program  can  be 
terminated  if  the  maglev 's  technological  or  economic  promise 
fails  to  withstand  rigorous  examination. 

The  proposed  initiative  offers  many  opportunities  to  assist  the 
development  and  implementation  of  HSGT  in  the  U.S.   The  budget 
proposes  $1.3  billion  over  the  FY  1994-1998  period.   A  detailed 
justification  of  the  total  FY  1994  request  follows  by  activity. 
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BUDGET  ACTIVITY  -  TECHMOLOGY  DEVELOPMENT  $42,873,000 

The  purpose  of  the  technology  development  program  is  to  enhance 
the  feasibility  of  HSGT  in  the  U.S.,  through  the  development  of 
new  HSGT  technologies.   These  systems  are  designed  to  offer 
improved  options  for  transportation  decision  makers  and  improve 
the  overall  technological  competitiveness  of  the  U.S.  industry. 

Maqlev  Prototype         ($27,873,000) 

The  first  effort  involves  phase  one  to  develop  an  advanced  maglev 
prototype.   The  prototype  development  program  will  use  a  "design 
competition"  approach  in  this  program.   In  phase  one,  up  to  three 
different  teams  will  develop  conceptual  designs  and  these  teams 
will  be  required  to  provide  at  least  10  percent  of  the  cost  from 
non-Federal  sources. 

The  end  of  phase  one  will  represent  a  key  decision  point  in  the 
maglev  program.   In  determining  whether  to  proceed  with  the  phase 
two  contracts,  the  Department  will  be  able  to  consider  the 
results  of  a  commercial  feasibility  study,  additional  research  on 
the  public  benefits  and  costs  associated  with  maglev  and  its 
competing  forms  of  transportation,  and  the  costs  and  economics  of 
the  specific  designs  developed  under  phase  one. 

The  prototype  program  could  be  terminated  at  that  point  if 
certain  technological  or  cost  goals  are  not  met  by  the  designs  or 
if  the  results  of  the  commercial  feasibility  study  do  not  support 
continued  development  of  the  prototype.   In  such  an  eventuality, 
funds  reserved  for  the  prototype  program  would  be  refocused  on 
the  rail  technology  development  and  system  implementation 
portions  of  the  initiative. 

Designs  involving  improvements  of  the  systems  under  development 
in  Germany  and  Japan,  including  participation  by  the  firms  or 
agencies  developing  these  systems,  will  be  eligible  to 
participate  in  this  program.   However,  the  lead  firm  of  each 
consortium  must  be  a  U.S.  company  and  the  work  funded  under  this 
effort,  including  research,  development,  design  and  testing,  will 
have  to  be  performed  substantially  in  the  U.S. 

The  proposed  program  will  be  managed  by  FRA.   The  Department  will 
also  contract  with  the  National  Academy  of  Sciences  to  develop  a 
panel  of  experts  in  technology  and  economics  to  review  the 
program's  progress,  evaluate  the  results,  and  periodically  make 
independent  recommendations  to  the  Department  on  this  program's 
technical  and  economic  issues,  including  the  system's  overall 
feasibility. 
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High-Speed  Rail  ($15,000,000) 

The  high-speed  rail  part  of  the  technology  development  program 
will  use  grants  and  contracts  to  address  the  development  and 
demonstration  of  certain  discrete  technologies  needed  for  the 
introduction  of  high-speed  rail  passenger  service  on  existing 
transportation  infrastructure.   This  program  will  address  such 
needed  technologies  as  a  non-electric  high-speed  locomotive  and 
train  set,  highway  grade  crossing  protection  suitable  for  high- 
speed service,  and  low-cost,  effective  signal  and  communications 
systems. 

BDDGET  ACTIVITY  -  CORRIDOR  IMPLEMENTATION  $95,247,000 

The  corridor  implementation  element  provides  an  assistance 
program  to  supplement  State,  local  and  private  funds  to  undertake 
the  infrastructure  investments  required  for  meritorious  HSGT 
projects.   Improvements  to  the  Northeast  Corridor  will  continue 
to  be  funded  under  a  separate  program  and  will  not  be  eligible. 

A  State  and  local  government  match  of  the  new  HSGT  Federal 
funding  is  required,  even  when  there  is  private  financing,  to 
ensure  that  there  is  strong  local  commitment  to  the  proposed  HSGT 
project.   In  addition,  improvements  presently  eligible  under 
existing  federal  transportation  programs  will  not  be  eligible 
under  this  program  and  will  be  funded  by  others. 

Initial  funding  decisions  will  emphasize  projects  to  improve 
service  on  selected  existing  rail  lines  through  major  upgrades  to 
the  existing  infrastructure.   The  program  is  designed  to  be 
flexible,  with  the  Department  retaining  the  discretion  to  fund 
those  projects  that  the  Department  finds  are  most  meritorious 
according  to  criteria  to  be  established.   As  an  example,  the 
Department  could  choose  to  upgrade  eligible  corridors  to  increase 
nominal  speeds  to  90  mph+  or  could  focus  its  efforts  on  a  few 
areas  to  achieve  more  dramatic  improvements. 

The  program  could  also  fund  some  of  the  preconstruction 
activities  where  HSGT  systems  are  planned  on  entirely  new, 
dedicated  infrastructure.   During  the  five-year  period  covered  by 
the  budget  estimates,  however,  it  is  unlikely  that  there  will  be 
many  opportunities  to  fund  construction  of  these  systems. 
Significant  amounts  of  lead  time  are  required  prior  to  the  start 
of  construction  for  franchise  award,  planning,  preliminary 
design,  environmental  review  and  final  design. 
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BUDGET  ACTIVITY  -  ADMINISTRATIVE  EXPENSES  $1,880,000 

15  FTEs 

STAFFING  ($1,880,000)  (15  FTEs) 

In  FY  1994,  FRA  is  requesting  staffing  of  twenty  positions  and 
fifteen  FTEs  in  support  of  the  HSGT  program.   This  is  a  major  new 
program  which  FRA  cannot  support  within  current  staffing.   A 
comparison  with  similar  undertakings  demonstrates  that  this 
staffing  level  is  both  moderate  and  needed  to  ensure  proper 
management. 

Funding  will  support  salaries  and  related  expenses,  such  as  rent, 

travel,  supplies,  equipment,  printing  and  other  related 

common  services.   The  following  positions  are  required  in  FY  1994: 

Program  Director  1 

Division  Chiefs  2 

Planning  and  Control  Specialist  1 

Systems  Engineer  1 

General  Engineer  2 

Planning  Engineer  1 

Civil  Engineer  1 

Electrical  Engineer  1 

Environmental  Specialist  1 

Financial  Analyst  1 

Field  High-Speed  Rail  Coordinator  1 

Procurement  Officer  1 

Procurement  Specialists  2 

Secretaries  2 

Branch  Chiefs  _2 

Total  20 

The  staffing  is  required  to  prepare  program  plans,  budget 
documentation,  procurement  plans,  requests  for  proposals, 
statements  of  work,  evaluate  proposals,  negotiate  contracts, 
award  contracts,  provide  oversight  of  multiple  design  contractors 
and  technical  and  administrative  support  contractors,  and  prepare 
various  reports  and  technical  documentation. 

In  addition,  the  staff  will  be  engaged  in  the  detailed  review  and 
evaluation  of  corridor  master  plans  for  the  various  high-speed 
corridors,  conducting  environmental  assessments  required  by  the 
National  Environmental  Policy  Act  on  these  corridors,  and  funding 
a  limited  number  of  corridor  feasibility  studies. 

Further,  staff  will  support  FRA's  safety  responsibility  for  high- 
speed rail  passenger  systems  designated  under  the  HSGT  program. 
FRA  has  the  responsibility  for  assuring  the  safety  of  these  new 
systems  as  they  are  developed  and  will  retain  this  responsibility 
as  they  come  into  operation. 


721 


Many  of  these  positions  must  be  filled  early  in  the  fiscal  year 
to  ensure  award  of  major  contracts.  All  positions  are  critical 
for  effective  management  of  this  large  and  complex  program. 
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NATIONAL  RAILROAD   PASSENGER   CORPORATION 

FISCAL  YEAR  1993  SUPPLEMENTAL  AND 

FISCAL  YEAR  1994  GRANT  REQUEST 


Amtrak  requests  $641  million  of  Federal  funding  in  FY94  in  order  to  continue 
operation  of  its  existing  national  system,  provide  funding  for  new  state  supported  service  as 
authorized  under  PL  102-388,  and  provide  capital  funding  for  both  current  critical  capital 
needs  and  for  continuing  the  equipment  acquisition  programs  initiated  in  FY91.  In  addition, 
Amtrak  requests  that  Congress  provide  an  urgently  needed  supplemental  appropriation  of 
$58  million,  of  which  $30  million  is  for  restoration  of  critically  needed  working  capital 
seriously  depleted  as  a  result  of  FY92  economic  conditions  and  $28  million  to  prevent 
serious  service  deterioration  in  the  second  half  of  the  fiscal  year.  Amtrak  also  requests  that 
Congress  appropriate  to  the  FRA  $137  million  to  continue  the  Federally  mandated  FRA 
pass  through  program  for  non-Amtrjik  Railroad  Retirement  and  Railroad  Unemployment 
taxes. 

Grant  Required  for  Amtrak  Operations  and  Labor  Protection  -  $391  million 

Operation  of  the  national  system  in  FY94  will  require  $391  million  to  supplement  £m 
estimated  $1,560  million  of  revenues  available  for  intercity  passenger  operations. 

Grant  Required  to  Support  Intercity  Passenger  Service  •  $381  million 

Amtrak  will  require  $381  nuQion  to  support  intercity  passenger  operations. 
Additionally,  Amtrak  provides  commuter  service  under  contract  with  commuter 
authorities  in  Massachusetts,  Connecticut,  Maryland,  Virginia  and  CaHfomia,  and 
anticipates  operating  new  service  in  Florida  in  FY94.  This  request  reflects  over  $18 
million  in  reduced  federal  support  resulting  from  Amtrzik's  operation  of  commuter 
service. 

Grant  required  for  New  State  Supported  Services  •  $10  million 

Funding  of  $10  million  as  authorized  under  PL  102-388  to  support  new  403(b) 
state  supported  services  started  subsequent  to  October  1,  1992. 

Capital  -  $250  million 

Amtrak's  minimum  FY94  capital  requirement  of  $308  million  will  require  federal 
capital  support  of  $250  million  with  the  remaining  $58  million  being  contingent  upon  our 
ability  to  secure  private  financing.   Of  the  required  $308  million,  $128  million  is  for 
acquisition  of  new  rolling  stock  and  locomotive  power. 
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NATIONAL  RAILROAD   PASSENGER   CORPORATION 

FISCAL  YEAR  1993  SUPPLEMENTAL  AND 

FISCAL  YEAR  1994  GRANT  REQUEST 

Grant  Required  for  Non-4intrak  FRA  Pass-Through  Program  -  $137  million 

Funding  of  $137  million  is  required  in  FY94  to  support  federally  mandated  Amtrak 
payments  that  do  not  contribute  to  Amtrak's  mission  of  providing  intercity  rail  passenger 
service.  Prior  to  FY91  Amtrak  merely  returned  these  funds  to  the  Federal  government  in 
the  form  of  excess  Railroad  Retirement  and  Raikoad  Unemployment  Insurance  Payments. 
Beginning  in  FY91  the  funds  have  been  legislated  to  be  paid  by  the  FRA  on  Amtrak's 
behalf. 

(Millions^ 

FY94  Excess  Railroad  Retirement  Taxes  $  141 

FY94  Excess  Railroad  Unemployment  Insurance  10 

Total  FY94  Requirement  151 

Less  FY91  Reconciling  Adjustment  (14) 

FY94  FRA  Pass-Through  Program  Requirement  $  137 


Budget  Uncertainties 

-  Although  the  economy  appears  to  be  on  the  upswing,  the  strength  of  the 
recovery  and  its  impact  on  discretionary  personal  and  business  travel  is 
still  unknown. 


-  Although  Amtrak  has  settled  with  all  crafts  but  the  Police,  the 
interpretation  of  the  United  Transportation  Union's  comparability  clause 
with  the  Brotherhood  of  Locomotive  Engineers  is  under  dispute  and  could 
cost  Amtrak  an  estimated  $15  million  in  FY93  and  FY94. 
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NATIONAL  RAILROAD   PASSENGER   CORPORATION 

FISCAL  YEAR  1993  SUPPLEMENTAL  AND 

FISCAL  YEAR  1994  GRANT  REQUEST 


FY93  Supplemental  Operating  Grant  Requirement  and  Working  Capital  Restoration  - 
$58  million 

Continued  operation  of  the  national  system  in  FY93  will  require  an  additional  $28 
million  in  operating  funds  to  supplement  the  $331  million  provided  under  PL  102-533. 
Additionally,  $30  million  is  urgently  required  to  restore  working  capital  seriously 
depleted  as  a  result  of  FY92  economic  conditions.  The  elements  of  this  requirement 
are: 

CMillions^ 

Working  Capital  Restoration  $  30 

Revenue  shortfall  fi-om  original  estimate  $  66 

Heavy  Overhaul  Increase  15 

On-Board  and  Station  Staffing  Restoration  6 

Advertising  and  Sales  Support  Restoration  7 

94 

Less  Amtrak  Management  Actions  (66) 

Operating  Supplemental  $  28 

FY93  Supplemental  Requirement  $   58 


NECIP/NHRIP  ■  $250  million 

Amtrak  requests  a  FY94  NECIP/NHRIP  grant  of  $250  million.  This  includes  $185 
million  for  NHRIP  (New  York  to  Boston)  of  which  $111  million  is  additional  funding  for 
electrification  and  $69  million  for  new  train  sets.  The  remaining  $65  million  is  for  NECIP 
(New  York  to  Washington)  primarily  for  electric  traction  system  upgrades,  bridge,  track, 
terminal  and  Communication  and  Signal  upgrades. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1993  SUPPLEMENTAL  JUSTIFICATION 


($  Millions) 

FY93  Revised  Supplemental 

Grant  FY93  Request 

S  331.0  $388.5  $  57.5 


Continued  operation  of  the  national  system  in  FY93  will  require  an  additional  $28  million 
in  operating  funds  to  supplement  the  $331  million  provided  under  PL  102-533.  An 
additional  $30  million  is  urgently  needed  to  restore  working  capital  seriously  depleted  as  a 
result  of  FY92  economic  conditions  and  funds  consumed  for  operations  over  the  last  three 
years. 

Working  Capital  Restoration  $30.0  million 

One  critical  repercussion  of  the  recession  has  been  the  depletion  of  corporate  cash.  Amtrak 
ended  FY92  with  a  mere  $15  million  of  cash  which  was  supplemented  by  a  $20  million 
temporary  bank  loan  at  the  end  of  the  year.  With  cash  reserves  essentially  depleted  there 
is  simply  no  way  that  Amtrak  can  successfully  face  another  year-end  without  a  cash  infusion 
to  replace  what  has  been  spent  on  operations  in  the  past  3  years.  Based  on  our  current 
snapshot  of  the  national  economy  and  the  FY93  revenue  stream,  Amtrak  expects  to  face  a 
severe  cash  shortage  during  the  fourth  quarter  of  FY93. 


Increased  Overhauls  $15.0  million 

There  also  has  been  a  serious  reduction  in  our  car  and  locomotive  overhaul  programs.  A 
failure  to  restore  these  programs  to  the  annual  recommended  equipment  overhaul  level  will 
affect  future  service  levels  and  quality  to  Amtrak's  customers.  If  this  program  is  not 
restored,  the  deteriorated  condition  of  our  equipment  will  be  coimter-productive  to  our 
planned  advertising  and  sales  promotion  efforts  and  both  shon  and  long  term  revenues  will 
be  negatively  impacted.  Restoring  this  program  would  also  allow  Amtrak  to  recall  personnel 
recently  furloughed  at  the  Beech  Grove  and  Wilmington  heavy  overhaul  facilities. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1993  SUPPLEMENTAL  JUSTIFICATION 


Restore  On-Board  &  Station  Staffing  $6.0  million 

Due  to  FT93  funding  constraints,  Amtrak  was  required,  as  a  short-term  measure,  to  reduce 
both  on-board  and  station  staffing  to  the  bare  minimunL  This  approach  has  significantly 
affected  the  quahty  of  service  our  customers  pay  for  and  expect.  With  spring  and  summer 
peak  seasons  rapidly  approaching,  the  situation  will  only  deteriorate  as  activity  increases. 
The  requested  funds  will  allow  for  the  restoration  of  on-board  crews  and  station  support 
necessary  to  provide  the  service  levels  our  passengers  deserve. 


Restore  Advertising  And  Sales  Support  $7.0  million 

Amtrak's  current  advertising  and  sales  promotion  programs  were  slashed  in  FY93  in  an 
effort  to  offset  a  projected  funding  shortfall,  virtually  eliminating  these  programs  for  the  last 
four  months  of  FY93.  The  additional  funding  must  be  provided  if  Amtrak  is  to  take 
advantage  of  an  improving  economy  and  projected  unprovement  in  the  travel  industry  in  the 
latter  part  of  FY93  and  into  FY94.  Restoration  of  these  programs  is  necessary  to  allow 
Amtrak's  message  to  be  seen  and  heard  along  with  our  competition  in  order  to  take  full 
advantage  of  an  improving  market 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
SUMMARY  OF  GRANT  JUSTIFICATION 

(S  Millions) 


Revenue  Available  for  Operations 

Funded  Amtrak  Expense 

Grant  Requirement  for  Amtrak 
Operations 

Grant  Requirement  for  Working 
Capital  Restoration 

Total  Amtrak  Operating  Grant 

Grant  Summary 

Amtrak  Operations 

Capital  Investment 
Total  Grant  to  Amtrak 


FY  1993 

FY  1993 

FY  1994 

Grant 

Revised 

Grant 

Estimate 

Estimates 

Estimate 

1,530.0 

1,463.5 

1,559.7 

1,861.0 

1,822.0 

1,950.2 

331.0 

358.5 

390.5 

— 

30.0 

— 

331.0 

388.5 

390.5 

331.0 

388.5 

390.5 

300.0 

165.0 

250.0 

631.0 


553.5 


640.5 


Revenue  to  Cost  Ratio 


&:m       f-^'^'-^-wm        ""'-^"'"-^mi 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
OPERATING  EXPENSE  COMPARISON 

($  Millions) 


FY  1993 

FY  1993 

FY  1994 

Grant 

Revised 

Grant 

Operating  Exoenses 

Estimate 

Estimate 

Estimate 

Train  Operations 

503.2 

503.2 

509.4 

Maintenance  of  Equipment 

478.6 

442.5 

465.5 

Maintenance  of  Way 

213.3 

208.7 

214.2 

On-Board  Service 

184.8 

181.3 

185.7 

Station  Services 

132.8 

144.2 

143.1 

Marketing  &  Reservation  Services 

200.3 

196.4 

200.9 

General  Support 

156.2 

142.1 

146.8 

Insurance  Taxes  &  Interest 

88.9 

100.7 

113.2 

Depreciation 

208.0 

210.2 

215.2 

General  &  Administrative 

49.3 

49.3 

49.3 

Total  Operating  Expenses 

2,215.4 

2,178.6 

2,243.3 

Provision  for  Inflation 

0.0 

0.0 

73.0 

Total  Expense 

2,215.4 

2.178.6 

2,316.3 

Less: 

Non-Amtrak  FRA  Pass  Thru  Program 

146.4 

146.4 

150.9 

Expenses  Not  Requiring  Appropriations 

208.0 
1,861.0 

210.2 
1,822.0 

215.2 

Funded  Amtrak  Expense 

1,950.2 

Total  Revenue 

1,550.0 

1,470.0 

1,592.5 

Less: 

Restricted  Revenue 

20.0 

6.5 

32.8 

Revenue  Available  for  Operations 

1,530.0 

1,463.5 

1,559.7 

Grant  Requirement  for  Amtrak  Opo^ons 

331.0 

358.5 

390.5 

Grant  Requirement  for  Working  Capital 

Restoration 

30.0 
388.5 



Total  Amtrak  Operating  Grant 

390.5 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  Millions) 

TRAIN  OPERATIONS 

Operating  Expenses 

Revised 

Estimate 

FY93 

FY94 

Change 

$503  J 

$  509.4 

$62 

Train  Operations  includes  the  engineers  and  conductors  who  operate  approximately  220 
trains  nationally  over  25,000  route  miles,  fuel  and  electricity,  joint  terminals,  and  all 
operational  communications  and  train  control  costs  associated  with  our  system. 
Approximately  7%  covers  the  contractual  costs  of  the  17  railroads  that  provide  services  for 
the  operation  of  Amtrak  trains. 

Amtrak  will  employ  approximately  4,400  people  to  operate  a  system  that  provides  service 
to  more  than  500  towns  and  cities  and  commuter  services  in  California,  Connecticut,  Florida, 
Massachusetts,  Maryland  and  Virginia.  This  work  force  includes  roughly  3,300  Traiimien 
and  Enginemen,  470  managerial,  supervisory  and  clerical  staff,  and  over  560  personnel 
involved  in  other  functions,  such  as  block  and  tower  operations,  dispatching  and  train 
control. 

Amtrak's  commitment  to  provide  the  highest  quality  in  passenger  comfort  and  reliability  is 
reflected  in  testing  state-of-the-art  trains  from  around  the  world.  We  have  tested  and  are 
currently  operating  the  Swedish  X2000  (Tilt  Body  train)  in  revenue  service  and  will  be 
evaluating  customer  reaction  to  this  new  technology.  Later  in  FY93  and  FT94  we  will  be 
testing  the  German  "ICE"  (InterCity  Express)  train.  These  tests  are  being  conducted  to 
identify  which  of  the  various  new  technologies  will  best  satisfy  our  customer's  needs  by 
providing  better  on-time  performance,  improved  passenger  comfon  and  renewed  confidence 
in  Amtrak. 

The  forecasted  increase  of  $6.2  million  primarily  reflects  the  impact  of  the  expansion  of 
Amtrak's  commuter  operations  that  are  fully  covered  by  revenues.  Amtrak  is  currently 
negotiating  with  Florida  to  begin  commuter  service  in  January  of  1994.  Also  included  is 
the  annualization  of  FY93  new  services  (extension  of  Sunset  Limited  and  San  Joaquin)  and 
planned  service  from  Portland,  Maine  to  Bosion. 

Costs  are  in  constant  FY93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on 
page  20. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


(S  Millions) 

MAINTENANCE  OF  EQUIPMENT 
Operating  Expenses 

Revised  Estimate 

FY93  FY94  Change 

$  442.5  $  465.5  $  23.0 


In  order  to  provide  a  viable,  safe  and  reliable  fleet,  Amtrak  maintains  approximately  2,300 
cars  and  locomotives  on  a  regular  basis.  The  equipment  maintenance  program  includes 
routine  maintenance  and  cleaning  at  the  end  of  each  trip,  periodic  preventive  maintenance 
programs,  overhauls  and  equipment  conversions.  Additionally  Amtrak  maintains  equipment 
for  various  commuter  agencies.  Approximately  6,400  people  are  required  to  perform  these 
maintenance  functions,  89%  of  which  are  involved  in  maintenance  of  Amtrak  equipment  and 
11%  support  Amtrak's  fully  reimbursable  operation  of  commuter  :<*rvices  for  California, 
Connecticut,  Florida,  Massachusetts,  Maryland,  and  Virginia. 

Amtrak's  ability  to  provide  reliable  and  comfortable  service  to  the  public  is  predicated  on 
our  ability  to  avoid  mechanical  failures.  Equipment  reliability  can  be  greatly  enhanced  by 
increasing  the  heavy  overhaul  program  to  assure  a  higher  performance  level.  Amtrak 
initiated  a  tough  new  program  to  ensure  that  all  food  service  cars  comply  with  strict  Food 
&  Drug  Administration  sanitation  requirements.  As  a  result,  Amtrak  has  enhanced  its 
employee  training,  increased  inspections  and  fumigation  of  trains,  and  expanded 
replacement  of  older  refrigeration  equipment  not  overhauled  in  the  past  three  years.  These 
changes  are  very  costly;  nonetheless,  they  are  essential  to  maintaining  the  public's 
confidence  in  Amtrak. 

The  $23.0  million  forecasted  increase  primarily  reflects  the  cost  of  increased  heavy  overhauls 
necessary  to  restore  public  confidence  in  Amtrak,  increased  commuter  services  in  California 
Virginia  and  Florida  and  for  new  state  supported  services  in  North  Carolina,  Maine  and 
California. 

Costs  are  in  constant  FY93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on 
page  20. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  MiUions) 


MAINTENANCE  OF  WAY 

Operating  Expenses 

Revised 

Estimate 

FY93 

FY94 

Change 

$  208.7 

$2142 

$5.5 

The  Maintenance  of  Way  program  includes  the  maintenance  of  tracks,  communications  and 
signal  systems,  electrification  systems,  buildings,  bridges,  tunnels,  and  all  other  roadway 
facilities  under  Amtrak's  ownership.  Direct  employment  is  expected  to  be  approximately 
3,300.  This  includes  both  personnel  related  to  Amtrak's  operations  and  the  operations 
under  fully  reimbursed  commuter  service  agreements.  This  program  also  includes  payments 
to  operating  railroads  for  similar  costs. 

The  major  portion  of  Maintenance  of  Way  expense  is  incurred  on  Amtrak  owned  properties 
primarily  in  the  Northeast  Corridor.  Over  20%  of  this  program  is  for  fully  reimbursable 
maintenance  provided  under  contractual  agreements  with  various  state  and  commuter 
agencies.  An  estimated  7%  covers  payments  to  freight  railroads  for  use  of  their  track.  The 
remainder  covers  maintenance  of  Amtrak's  off-corridor  track  in  New  York  and  Michigan 
and  yards  in  Louisiana,  California,  lUinois  and  Florida. 

Amtrak  is  continuing  to  work  on  a  priority  basis  to  improve  and,  where  feasible,  eliminate 
grade  crossings  in  order  to  reduce  crossing  accidents.  Programs  to  improve  ride  quality, 
interlockings,  and  conmiunication  and  signal  systems  are  continuing.  Amtrak  is  in  the  fourth 
year  of  the  Concrete  Tie  Replacement  Program  and  is  continuing  to  perform  track  and 
signal  improvements  in  New  York  City  as  part  of  a  joint  venture  with  Long  Island  Railroad. 

The  $5.5  million  increase  primarily  reflects  the  impact  of  new  commuter  and  state  supported 
services  and  other  miscellaneous  improvements  throughout  the  system. 

Costs  are  in  constant  FY93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on 
page  20. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  MUlions) 

ON-BOARD  SERVICES 

Operating  E^nienses 

Revised 

Estimate 

FY93 

FY94 

Change 

$  181J 

$  185.7 

$  4.4 

On-Board  Services  has  approximately  3,000  Coach  and  Sleeping  Car  Attendants,  Waiters, 
Chefs,  and  Stewards  who  serve  our  passengers  once  they  board  the  trains.  These  employees 
work  on  over  347  food  service  cars,  such  as  diners,  dinettes,  buffet  cars,  and  snack  cars,  as 
well  as,  coaches  and  sleepers.  This  program  also  includes  the  operations  of  14  commissaries 
and  12  crew  bases  required  to  support  these  on-board  functions. 

Labor,  including  benefits,  accounts  for  68%  of  the  programs  cost  with  the  remainder 
covering  food,  beverages,  and  supplies.  Estimated  Pl'94  program  costs  are  as  follows: 


Labor  Other  Total 


Food  and  Beverage  Service 
Coach  Service 
Sleeping  Car  Service 
Other  On-Board  Support 


$752 

$45.0 

$120.2 

16.7 

4.0 

20.7 

15.4 

5.1 

20.5 

19.4 

M 

24J 

TOTAL  $126.7  $59.0  $185.7 


The  $4.4  million  increase  is  the  result  of  restoration  of  crew  reductions  in  FY93,  expansion 
of  Superliners  to  additional  routes,  and  the  annualized  cost  of  the  New  Orleans  to  Miami 
extension. 

To  improve  service  to  our  customers,  coach  and  dining  car  attendants  will  be  added  back 
to  the  trains.  The  additional  coverage  will  improve  the  quality  of  meal  service, 
responsiveness  to  passenger  needs  and  other  on-board  support  services. 

Costs  are  in  constant  Fy93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on 
page  20. 
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(S  Millions) 

STATIONS 

Operating  Expenses 

Revised 

Estimate 

FY93 

FY94 

Change 

$  144^ 

$  143.1 

$  (1.1) 

This  program  incorporates  the  operation  of  stations  and  includes  ticketing,  baggage  and 
express  handling.  All  expenses  of  station  operation  such  as  labor,  rent,  utilities  and  routine 
maintenance  are  also  included. 

The  proposed  FY94  route  structure  assumes  operation  of  approximately  255  manned  and 
269  unmarmed  stations.  Of  these,  74  are  owned  by  Amtrak,  and  450  are  owned  by  other 
railroads,  cities  or  private  interests. 

Approximately  2,300  employees  support  our  station  service  functions,  65%  of  which  provide 
ticket  services,  27%  mail,  baggage  and  express  services  with  the  remaining  8%  covering 
operations,  maintenance  and  managerial  support. 

Since  1990,  Amtrak  has  opened  four  First  Class  lounges  that  are  located  in  Chicago  Union 
Station,  New  York  Penn  Station,  Washington  Union  Station  and  Philadelphia  30th  Street 
Station.  These  lounges  enhance  the  level  and  quality  of  service  to  first  class  passengers  by 
providing  such  amenities  as  access  to  a  conference  room  and  various  telecommimication 
equipment.  An  additional  first  class  loimge  is  plarmed  for  Los  Angeles  Union  Station  in 
late  1994. 

Amtrak  is  continually  working  to  restore  and  improve  its  stations  and  to  transform  them  into 
modem  and  efficient  facilities  similar  to  Washington  Union  Station.  Amtrak's  facility  in 
Chicago  has  been  completed  and  work  is  continuing  on  Los  Angeles  Union  Station  and 
Philadelphia  30th  Street  Station.  Additionally,  Amtrak  is  upgrading  its  stations  to  comply 
with  the  accessibiUty  requirements  of  the  Americans  with  Disabilities  Act. 

The  $1.1  million  decrease  in  expenditures  reflects  the  use  of  part-time  employees  that  will 
not  only  reduce  costs  but  will  also  improve  the  quality  of  customer  service  through  increased 
coverage  in  the  ticketing  and  baggage  areas. 

Costs  are  in  constant  FY93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on 
page  20. 
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($  Millions) 

MARKETING  &  RESERVATIONS 

Operating  Expenses 

Revised 

Estimate 

FY93 

FY94 

Change 

$  196.4 

$  200.9 

$   4.5 

This  program  includes  Amtrak's  use  of  various  Marketing  and  Sales  elements  to  create  and 
enhance  our  products  and  services  to  increase  overall  consumer  awareness  and  demand.  The 
elements  include  advertising,  sales  promotion,  product  design  and  packaging,  pricing, 
distribution,  reservations,  sales  and  sales  development.  Approximately  1,800  persormel  are 
employed  to  perform  these  functions. 

The  Advertising  and  Sales  Promotion  Programs  are  important  to  expand,  enhance  and 
strengthen  the  ever  increasing  popularity  of  passenger  rail  travel.  The  advertised  message 
presented  to  the  consumer  through  the  various  mediums  helps  Amtrak  to  maintain  its 
presence  in  the  marketplace  and  to  support  the  revenue  objectives  in  a  very  competitive 
enviromnent.  Ongoing  advertising  and  sales  promotion  efforts  allow  us  to  target  messages 
through  selected  media  and  to  offer  special  incentives  to  our  customers. 

During  FY'94  Amtrak's  Reservation  System  expects  to  receive  more  than  38.5  million  calls 
and  plans  to  restore  the  number  of  calls  handled  from  93%  to  95%  whOe  at  the  same  time 
reducing  the  average  response  time.  Increased  training  of  our  reservation  sales  agents  has 
improved  our  ability  to  convert  incoming  telephone  inquiries  into  sales.  Our  reservation 
offices  are  currently  located  in  Fort  Washington,  PA,  Chicago,  IL,  and  Riverside,  CA. 

The  $4.5  million  requested  increase  reflects  the  additional  reservation  agents  required  to 
improve  our  customer  service  and  expanded  advertising  and  sales  promotion  programs 
necessary  to  take  advantage  of  a  growing  market. 

Costs  are  in  constant  FY93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on 
page  20. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  Millions) 

GENERAL  SUPPORT 

Operating  Expenses 

Revised 

Estimate 

FY93 

FY94 

Change 

$  142.1 

;«  146.8 

$4.7 

The  General  Support  program  include  service  and  supervisory  functions  that  directly 
support  operations. 

This  program  incorporates  the  procurement  and  material  control  function,  revenue 
accounting,  police,  training  and  other  activities.  In  addition,  this  program  provides  for  the 
operation  of  the  corporate  computer  system  and  field  personnel  offices.  Labor  and  benefits 
account  for  roughly  68%  of  the  program  with  the  remainder  covering  communication  costs, 
travel,  rents,  and  other  office  related  expenses. 

The  1,700  people  employed  in  these  functions  will  not  only  support  Amtrak's  operations  but 
also  provide  the  support  needed  to  maintain  commuter  services  in  California,  Northern 
Virginia,  Massachusetts  as  well  as  new  commuter  services  in  Florida  that  are  funded  by  the 
states  and  do  not  require  Federal  assistance. 

With  the  intense  competition  and  rising  consumer  expectations,  Amtrak  has  committed  to 
increased  emphasis  on  the  quality  and  consistency  of  service  delivered  to  our  customers. 
To  meet  this  challenge,  Amtrak  has  chosen  an  approach  of  Continuous  Quality 
Improvement  or  CQI.  This  approach  will  have  customer  focus,  employee 
involvement/empowerment  and  other  quality  oriented  principles.  A  portion  of  the  increase 
reflects  the  training  and  other  support  costs  required  to  make  this  endeavor  successful. 

The  remaining  forecasted  increase  primarily  reflects  administrative  and  overhead  costs  that 
are  fully  reimbursable  under  the  current  commuter  service  contracts. 

Costs  are  in  constant  FY93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on 
page  20. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  Millions) 

INSURANCE,  TAXES  AND  INTEREST 
Operating  Expenses 

Revised  Estimate 

FY93  FY94  Change 

$  100.7  $  1132  $  12.5 


The  program  includes  expenses  for  personal  liability  and  property  damage  insurance, 
interest  expense,  FRA  User  Fees  and  federally  mandated  taxes  on  fuel. 

The  forecasted  $12.5  miUion  increase  is  directly  related  to  Amtrak's  successful  efforts  to 
finance  certain  new  equipment  purchases.  With  the  delivery  of  additional  equipment  in 
FY93  and  FY94,  Amtrak's  interest  expense  is  expected  to  increase  by  more  than  $10  million 
to  a  level  of  $36  million. 

Cost  are  in  constant  FY93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on  page 
20. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  Millions) 

DEPRECIATION 
Operating  Expenses 

Revised  Estimate 

FY93  FY94  Change 

$  2102  $  2152  $  5.0 


Depreciation  cost  is  a  direct  function  of  the  value  and  estimated  life  of  depreciable 
corporate  assets.  The  total  expense  is  a  product  of  asset  acquisition  cost  and  depreciation 
rates  that  are  based  on  the  estimated  useful  life. 

The  $5.0  million  increase  results  from  the  receipt  of  new  equipment  during  FY93  and  FY94. 

This  progrcim  requires  no  cash  outlays  and  therefore  does  not  impact  the  operating  grant 
requirement. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  Millions) 

GENERAL  AND  ADMINISTRATIVE 
Operating  Expenses 

Revised  Estimate 

FY93  FY94  Change 

$  49  J  $  49  J 


This  program  includes  the  administration  and  overhead  functions  of  the  corporation,  most 
of  which  are  performed  at  corporate  headquarters.  This  represents  approximately  2%  of 
Amtrak's  total  cost. 

The  program  covers  expenses  associated  with  the  Board  of  Directors,  President's  Office, 
Internal  Affairs,  Corporate  Planning,  Government  Affairs,  Corporate  Communications,  Law, 
Labor  Relations,  headquarters  persoimel  functions  and  most  corporate  financial  operations. 
Of  the  estimated  $493  million,  $18  million  is  to  provide  legal  and  claims  support. 

We  plan  to  hold  the  line  on  administrative  costs  and  manpower  by  introducing  quality 
measures  which  will  provide  iimovative  concepts  for  better  utilization  of  our  resources. 

Costs  are  in  constant  FY93  dollars.  The  estimated  FY94  inflation  rate  is  explained  on 
page  20. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


(S  MOlions) 

GENERAL  AND  ADMINISTRATIVE 

OfTice  Of  Internal  Affairs  (IG) 

Operating  Expenses 


Revised  Estimate 

FY93  FY94  Change 

$4,4  $   4.4 


Included  under  the  major  program  General  and  Administrative  is  the  Office  of  Internal 
Affairs. 

This  Department  has  the  responsibility  of  conducting  and  supervising  audits  and 
investigations  related  to  the  programs  and  operations  of  Amtrak.  The  depanment  consists 
of  three  major  areas  (Inspector  General,  Policy  Procedure  Resource  and  Audits  and 
Criminal  Investigations)  with  a  staff  complement  of  70. 

Labor  and  benefits  account  for  approximately  95%  of  the  department's  budget  with  the 
remaining  covering  travel,  professional  services,  and  other  related  expenses. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  Millions) 
REVENUE 


Revised  Estimate 

FY93  FY94  Change 

$  1,470.0  $  1,592.5  $  122,5 

FY94  revenue  is  projected  to  increase  $122.5  million  (8.3%)  over  the  FY93  level.  Most  of 
this  increase  ($81.5  million  or  67%)  is  in  Passenger  Related  revenue,  which  is  7.8%  greater 
than  FY93.  The  Passenger  Related  increase  will  result  from  increased  passenger  volume 
due  to  the  anticipated  economic  recovery,  additional  new  equipment  and  expanded  state 
supported  services  in  Maine,  North  Carolina  and  California.  Additional  revenue  increases 
will  be  generated  by  new  £md  expanded  commuter  services  in  Florida,  California  and 
Virginia.  The  anticipated  revenue  growth  is  a  direct  result  of  expanded  advertising  and  sales 
promotion  programs  and  the  renewed  corporate  emphasis  on  service  quality  as  the 
corporation  commits  itself  and  its  employees  to  providing  a  superior  transportation  system. 


FY  93 FY  94 


$ 

%    of  Total 

$ 

%  of  Tptal 

Passenger  Related 

1,042.5 

70.9 

1,124.0 

70.6 

Commuter  Operations 

1523 

10.4 

177.0 

11.1 

Commuter  Fees 

84.5 

5.7 

87.8 

5.5 

State  Payments 

23.6 

1.6 

255 

1.6 

Mail  Baggage  &  Express 

49.0 

3.3 

51.9 

33 

Real  Estate  &  Operations 

38.5 

2.7 

362 

23 

Freight 

17.0 

1.2 

17.7 

1.1 

Interest 

2.6 

0.2 

2.8 

0.2 

Operations  &  Maim.  Svcs. 

42.0 

2.8 

43.6 

2.7 

Miscellaneous 

18.0 

1.2 

26.0 

1,6 

TOTAL  1.470.0  100.0  1.592.5  IQO.O 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  Millions) 

PROVISION  FOR  INFLATION  INCREASE 

Ouerating  Expenses 

Revised 

Estimate 

FY93 

FY94 

Change 

. 

$73.0 

$   73.0 

Amtrak's  inflation  estimate  of  3.9%  is  based  upon  labor  contract  increases,  increases  in 
union  health  insurance  premiums  and  CPI  forecast  of  fuel  and  other  materials.  The 
estimate  is  higher  than  the  2.9%  assumed  in  the  FY94  President's  Budget  and  greater  than 
the  Congressional  Budget  Office's  estimate  of  2.7%  but  is  relatively  consistent  with  the  Blue 
Chip  consensus  of  3.5%. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  BUDGET  JUSTIFICATION 


($  Millions) 

GRANT  REQUIRED  FOR  NON-AMTRAK  FRA  PASS  THROUGH  PROGRAMS 

Operating  Expenses 

Revised  Estimate 

FY93  FY94  Change 

$  146.4  $  150.9  $  4.S 

This  funding  is  required  to  support  Federally  mandated  passenger  railroad  payments,  which 
FRA  has  been  directed  to  pay  on  Amtrak's  behalf  since  FY91.  These  payments  represent 
the  contributions  to  the  Railroad  Retirement  trust  fund  and  for  the  Railroad  Unemployment 
Repayment  Tax  in  excess  of  Amtrak's  habihty  for  benefits  to  its  retirees  and  other 
beneficiaries. 

o      Railroad  Retirement  -  $141J  Million 

Current  law  requires  that  Amtrak  and  its  employees  pay  Tier  II  and 
supplemental  taxes  that  will  total  an  estimated  $195.9  million  for  FY94. 

Benefits  paid  to  individuals  retired  from  Amtrak  and  to  their  beneficiaries 
will  be  approximately  $54.7  million,  as  estimated  by  the  Railroad 
Retirement  Board,  leaving  an  excess  payment  of  $141.2. 

0      Railroad  Unemployment  •  $9.7  Million 

Current  law  requires  Amtrak  to  aimually  pay  a  Railroad  Unemployment 
Repayment  tax.  The  estimate  for  FY94  is  $9.7  miUion  that  will  be  paid 
by  FRA  on  behalf  of  Amtrak. 

Estimated  program  funding  has  been  reduced  by  $13.7  million  to  reflect  the  reconciliation 
of  original  FY91  estimate  to  actual  contributions. 

$Millions 

FY94  Excess  Railroad  Retirement  Taxes  $   141 

FY94  Excess  Railroad  Unemployment  Insurance  _1Q 

Total  FY94  Requirement  151 

Less  FY91  Reconciliiig  Adjustment  114) 

FY94  FRA  Pass-Through  Program  Requirement  $  137 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  CAPITAL  BUDGET  JUSTIFICATION 

Amtrak's  FY94  capital  requirements  total  $308  million.  Of  this  amount,  it  is 
estimated  that  $58  million  will  be  provided  through  outside  financing,  leaving  a  federal  grant 
requirement  of  $250  million.  A  total  of  $128.4  milUon  is  provided  for  new  rolling  stock  with 
$116  million  designated  for  additional  new  equipment  purchases.  This  includes  $58  milUon 
in  private  financing.  Amtrak's  ability  to  purchase  new  equipment  is  contingent  upon  our 
ability  to  secure  outside  financing.  This  ability  is  also  constrained  by  a  significant  and 
increasing  number  of  competing  needs.  Acquisition  of  new  equipment,  of  course, 
contributes  to  generating  out-year  incremental  revenue,  and  supports  the  continued 
reduction  of  federal  funds  required  for  operations. 

The  selected  projects  in  the  proposed  FY94  capital  plan  represent  the  highest 
priority  requirements.  It  was  necessary  to  delay  several  programs  during  both  FY92  and 
FY93  due  to  lack  of  capital  resources.  The  FY94  capital  program  provides  resources  for 
some  of  these  projects. 

The  major  programs  comprising  Amtrak's  FY94  capital  requirements  are: 

(Millions') 

Rolling  Stock  (New)  $  128.4 

Rolling  Stock  Modifications  98.3 

Maintenance  Facilities  19.1 

Right-of-Way  19.1 

Information  &  Communication  Systems  7.7 

Stations/On-Board  Services  25.6 

Other  Projects  9.8 

Total  Capital  Requirements  308.0 

Less:   Outside  Financing  58.0 

FY94  Capital  Grant  Requirement  $  250.0 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  CAPITAL  BUDGET  JUSTIFICATION 


While  total  amounts  are  shown  for  each  major  program,  details  are  provided  for 
major  items  only. 

I.  Rolling  Stock  (New)  -  $128.4  million 

Amtrak's  plan  includes  the  purchase  of  one  or  more  of  the  following  equipment 
programs.  Actual  FY94  acquisitions  will  depend  on  the  grant  level  received  and 
Amtrak's  ability  to  privately  finance  a  ponion  of  the  acquisition  cost. 

Acquire  thirteen  electric  locomotives  to  ensure  that  high-speed  service  north 
of  New  Haven  can  begin  pending  the  delivery  of  new  high-speed  sets.  These 
units  will  eventually  replace  the  aging  E-60  locomotives. 

Acquire  fifteen  switching  locomotives  to  replace  the  e.xisting  aging 
locomotives. 

Exercise  the  option  for  50  Viewliner  sleepers  to  replace  Heritage  equipment 
operating  in  long-distance  service  in  the  East. 

Purchase  23  Auto  Carriers  to  expand  capacity  on  the  Auto  Train  when  it  is 
converted  to  Superliner  equipment. 

Acquire  110  RoadRailers  to  expand  U.S.  mail  business,  if  the  feasibility  tests 
for  operating  this  equipment  in  intercity  passenger  service  are  successful. 

New  equipment  also  includes  the  principal  payments  and  capitalized  costs  on  past 
purchases.  For  FY94,  $12.4  milUon  is  included  for  prior  acquisitions  of 
locomotives,  Superliners,  and  Viewliners. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  CAPITAL  BUDGET  JUSTIFICATION 


II.  Rolling  Stock  Modincations  -  $98.3  million 

Includes  equipment  modification  and  enhancement  programs.  $20  million  is 
provided  for  full  retention  systems  and  disposal  facilities,  $70  million  for 
equipment  overhauls,  and  $7  million  for  equipment  modification  &  ventilation 
improvements. 

III.  Maintenance  Facilities  •  $19.1  million 

Continues  the  modernization  of  maintenance  facilities  for  efficient  operation  and 
preservation  of  equipment.  Approximately  S19  million  is  allocated  for  these 
programs  at  several  of  .Amtrak's  maintenance  facilities,  including  SlO  million  for 
facility  improvements,  $5  million  for  safety  and  environmental  projects,  and  $2 
million  for  equipment  washer  repairs  at  various  locations. 

IV.  Right-of-VVay  -  $19.1  million 

Includes  programs  needed  to  ensure  the  safe  operation  of  trains.  S6.8  milhon  of 
these  funds  will  replace  ties  and  surface  track  at  various  locations  where  aging  and 
deterioration  is  evident.  $4.0  million  is  included  for  replacing  maintenance  of  way 
equipment,  S3.0  million  is  provided  for  the  bridge  improvement  program,  and  $3.5 
million  for  other  system  improvements. 

V.  Information  and  Communications  Systems  -  $7.7  million 

Provides  S4.2  million  for  principal  payments  on  two  previously  approved  projects 
to  upgrade  equipment.  These  projects  were  implemented  to  upgrade  IBM 
mainframe  computer  and  peripheral  capacity  and  improve  the  rehabihty, 
availability,  and  performance  of  our  business  and  reservations  systems.  Also, 
provides  $3.5  million  for  ongoing  and  new  system  improvements  such  as  the 
development  of  the  Labor  Management  System  and  the  acquisition  of  disk  storage 
devices. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 
FISCAL  YEAR  1994  CAPITAL  BUDGET  JUSTIFICATION 


VI.  Station  Improvements  -  $25.6  million 

Includes  funding  required  for  several  projects  delayed  from  the  FY92  capital 
program  as  well  as  various  new  efforts.  Major  projects  include:  a  principal 
payment  of  $53  million  for  the  30th  Street  Station  project  and  S2.1  million  for  the 
Western  RSO,  $7.7  million  for  required  improvements  to  be  made  as  a  result  of 
the  Americans  with  Disabilities  Act,  $4.5  million  for  Auto  Train  Station  expansion, 
$2.0  million  for  station  improvement  projects,  and  $1.7  million  for  passenger 
service  improvements. 

VII.  Other  •  $9.8  million 

Provides  $5.0  million  in  funding  for  the  aimual  vehicle  replacement  program,  and 
$1.0  million  for  discretionary  projects  under  $100,000.  Also  provides  $1.0  million 
for  403(b)  funds  that  would  be  used  when  states  contribute  funding  for  a  project 
beneficial  to  both  parties. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 

NORTHEAST  HIGH  SPEED  RAIL  IMPROVEMENT  PROJECT  (NHRIP) 

NORTHEAST  CORRIDOR  IMPROVEMENT  PROJECT  (NECIP) 

FISCAL  YEAR  1994  JUSTIFICATION 


Amtrak  requests  a  FY94  NHRIP/NECIP  grant  of  $250  million.  This  includes 
S  184.7  million  for  NHRIP  (New  York  to  Boston),  of  which  S  110.9  million  is  additional 
funding  for  electrification,  $68.5  million  for  new  trainsets  and  trainset  testing,  and  $5.3 
million  for  project  management.  The  remaining  $65.3  million  is  for  NECIP  (Washington 
to  New  York),  and  includes  $3.5  milhon  for  major  bridge  improvements,  $8.5  milUon  for 
track  improvements,  $9.0  million  for  communication  &  signal  system  upgrades,  $13.5  million 
for  electric  traction  system  upgrades,  $2.0  miUion  for  Suimyside  Yard  body  tracks,  $24.8 
million  for  New  York  tunnels  and  Penn  Station,  and  $4.0  million  for  maintenance  of  way 
bases. 

The  major  program  totals  are  listed  below: 


New  York  to  Boston 


(Millions) 


Electrification 

$  110.9 

High-Speed  Trainsets  &  Testing 

68.5 

Project  Management 

5.3 

Total 

184.7 

Washington  to  New  York 

Major  Bridge  Replacements 

$      3.5 

Track  Improvements 

8,5 

C&S  System  Upgrades 

9.0 

ET  System  Upgrades 

13.5 

Sunnyside  Yard  Body  Tracks 

2.0 

New  York  Tunnels  &  Penn  Station 

24.8 

Maintenance  of  Way  Bases 

4.0 

Total 


653 


Total  FY94  NHRIP/NECIP  Request 


$  250.0 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 

NORTHEAST  HIGH  SPEED  RAIL  IMPROVEMENT  PROJECT  (NHRIP) 

NORTHEAST  CORRIDOR  IMPROVEMENT  PROJECT  (NECIP) 

FISCAL  YEAR  1994  JUSTIFICATION 


New  York  to  Boston  -  ST84.7  million 

ElectriHcation  -  $110.9  million 

Completes  the  funding  required  for  the  design  and  build  contract  to  extend 
electrification  from  New  Haven  to  Boston.  Includes  continued  funding  for  turnkey 
contract  for  construction  of  the  electric  catenary  system  between  New  Haven  and 
Boston,  including  the  acquisition  of  any  necessary  real  estate. 

High-Speed  Trainsets  &  Testing  -  $68.5  million 

Provides  funding  for  purchase  of  the  first  group  of  high-speed  trainsets  for  use  in 
Boston  to  Washington  services,  and  associated  testing. 

Project  Management  -  $5.3  million 

Provides  funds  for  planning,  scheduling  and  overall  project  management  of  Northeast 
High  Speed  Rail  Improvements. 
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NATIONAL  RAILROAD  PASSENGER  CORPORATION 

NORTHEAST  HIGH  SPEED  RAIL  IMPROVEMENT  PROJECT  (NHRIP) 

NORTHEAST  CORRIDOR  IMPROVEMENT  PROJECT  (NECIP) 

FISCAL  YEAR  1994  JUSTIFICATION 


Washington  to  New  York  ■  $65.3  million 


Major  Bridge  Replacements  -  $3.5  million 

Provides  for  the  conversion  of  open  deck  bridges  on  the  Northeast  Corridor  between 
Washington  and  New  York  to  ballasted  decks.  There  are  14  bridges  currently 
identified  for  this  project.  It  also  includes  a  feasibility  study  of  a  program  to  convert 
the  33  spans  in  the  Chester  area  to  ballasted  decks. 

Track  Improvements  -  $8.5  million 

Continues  track  improvements  south  of  New  York.  Includes  concrete  ties,  rail, 
undercutting,  interlocking  reconfiguration,  turnout  rehabilitation,  crossovers,  and 
intermediate  track  between  interlockings.  It  also  includes  beginning  development  of 
a  maintenance  and  planning  database  to  facilitate  projections  of  future  maintenance 
requirements. 

C&S  System  Upgrades  -  $9.0  million 

Includes  replacement  of  defective  cable  and  replacement  of  centrifugal  relays  with 
modem  phase  selective  track  circuits  to  enhance  safety  and  operation  of  the 
Philadelphia  and  New  York  Divisions.  Also  includes  the  upgrade  of  position  light 
signals  to  color  position  lights  for  safety  enhancements,  the  upgrade  of  outdated 
CETC  projectors  and  graphics  generators  in  Philadelphia,  and  the  upgrade  of  the 
communications  and  signal/electric  traction  Computer  Aided  Design  &  Drafting 
(CADD)  systems. 
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NORTHEAST  HIGH  SPEED  RAIL  IMPROVEMENT  PROJECT  (NHRIP) 

NORTHEAST  CORRIDOR  IMPROVEMENT  PROJECT  (NECIP) 

FISCAL  YEAR  1994  JUSTIFICATION 


ET  System  Upgrades  -  S13.5  million 

Continues  incremental  upgrades  required  to  rehabilitate  the  entire  sixty-year  old  electric 
traction  power  system  south  of  New  York.  The  scope  of  work,  as  detailed  in  the 
Master  Plan,  includes  rehabilitation  of  the  138KV  transmission  network,  frequency 
converter  replacement,  catenary  rehabilitation,  traction  power  transformer  replacement, 
I2KV  trolley  circuit  breaker  replacement,  control  cable  renewal,  and  repairs  to  the 
catenary  poles  and  foundations.  Total  project  costs  are  estimated  at  more  than  $400 
million. 

Sunnyside  Yard  Body  Tracks  -  S2.0  million 

Provides  for  the  renewal  of  ten  body  tracks  in  Sunnyside,  New  York.  The  body  tracks 
are  used  for  storage  and  servicing  of  all  trains  originating  in  New  York.  The 
improvements  are  required  for  safe  and  reliable  train  operations.  Of  the  36  tracks,  26 
have  been  renewed.  This  funding  will  complete  the  renewal  of  the  Sunnyside  Yard 
body  tracks. 

New  York  Tunnels  &  Penn  Station  -  S24.8  million 

Continues  the  modernization  of  the  New  York  tunnels  and  Penn  Station  with  emphasis 
on  the  mechanical  and  electrical  service  and  the  communications  and  control  systems. 
This  work  will  be  performed  jointly  with  the  Long  Island  Railroad  (LIRR),  whose 
estimated  contribution  is  $20.5  million. 


Maintenance  of  Way  Bases  -  S4.0  million 

Begins  a  program  to  design  and  construct  maintenance  of  way  bases  in  Philadelphia, 
PA  (FY94),  Boston,  MA  (FY95),  and  Hunter,  NJ  (FY96). 
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INTROODCTION 

The  budget  request  of  the  Federal  Transit  Administration  (FTA) 
for  FY  1994  emphasizes  increased  capital  funding  which  is 
consistent  with  the  Administration's  goals  for  long-term 
investment  in  mass  transit  infrastructure.   It  totals 
$4.60  billion  in  budgetary  resources,  of  which  $1.64  billion  will 
be  funded  from  general  fund  appropriations  and  the  balance  of 
$2.96  billion  will  be  funded  from  the  Mass  Transit  Account  of  the 
Highway  Trust  Fund.   This  is  an  $802  million  increase  over  the 
FY  1993  enacted  level  of  $3.80  billion. 

PROGRAM  GOALS 

This  budget  request  has  been  developed  to  meet  several  important 
goals:  1)  support  the  Administration's  goals  to  increase 
infrastructure  investment,  providing  safer,  faster  and  easier 
transportation  for  all  Americans;  2)  address  the  need  for  transit 
investment  identified  in  the  1992  Section  308  Report  of  transit 
needs;  3)  maximize  the  use  of  trust  funds  versus  general 
revenues;  4)  maximize  the  amount  of  funding  delivered  by  formula, 
rather  than  on  a  discretionary  basis;  5)  support  metropolitan 
planning  requirements  in  the  ISTEA;  and  6)  encourage  the  use  of 
flexibility  provided  by  the  ISTEA. 

1.  Increase  Infrastructure  Investment 

The  Federal  Transit  Administration  (FTA)  FY  1994  Budget  at 
$4.6  billion  is  a  significant  increase  over  mass  transportation 
budgets  submitted  to  Congress  over  the  last  twelve  years.   This 
reflects  the  Administration's  goals  to  increase  investment  in  the 
Nation's  infrastructure. 

To  enable  mass  transit  to  meet  this  goal,  in  FY  1994, 
$2.5  billion  for  Formula  Grants  is  requested  including  an  aimount 
of  $699  million  for  the  Formula  Investment  Progreun,  specifically 
dedicated  to  capital  section  9,  section  18,  and  section  16 
projects.   These  funds  may  be  used  for  a  wide  variety  of  mass 
transit  projects,  which  provide  for  routine  capital  replacement 
and  aie  the  backbone  for  transit  operations.   Funds  will  be  used 
to  upgrade  rail  facilities  and  equipment,  and  replace  rail 
rolling  stock,  thus  beginning  to  eliminate  the  rail  investment 
backlog.   These  funds  will  also  fund  bus  and  van  replacement  and 
bus  facility  rehabilitation.   The  newer  vehicles,  to  replace  the 
aging  U.S.  transit  fleet,  will  be  safer  and  more  relieUole,  and 
contribute  to  improved  air  quality.   In  addition,  these  vehicles 
will  also  be  more  accessible  to  disabled  persons. 
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2 .  Address  Transit  Needs 

At  the  request  level,  the  FTA  progranis,  together  with  State  and 
local  match,  will  go  a  long  way  to  help  meet  the  goals  defined  in 
FTA's  1992  Section  308  Report  to  Congress  entitled,  "Public 
Transportation  in  the  United  States:   Performance  and  Condition." 
The  Section  308  Report  defines  two  levels  of  needed  capital 
investment.   The  first  is  to  Maintain  Current  Conditions  and 
Performance  estimated  at  $3.9  billion  annually;  the  second  is  to 
la^rove  Conditions  and  Performance  with  an  annual  cost  of 
$3.6  billion.   The  total  cost  estimated  to  meet  both  levels  is 
$7.5  billion  annually. 

Exhibit  1  shows  a  history  of  the  level  of  Federal  capital  funding 
for  FY  1992  and  FY  1993,  and  the  amount  that  would  be  available 
in  this  budget  request  to  address  these  needs.   The  amount 
available  for  capital  funding  will  increase  from  $2.8  billion  in 
fiscal  years  1992  and  1993  to  $3.6  billion  in  FTA's  proposed 
FY  1994  budget.   The  Federal  funding  level  of  capital  funding 
proposed  will  therefore  increase  to  almost  half  of  the 
$7.5  billion  annual  needs.   Additional  State  and  local  matching 
funds  and  the  use  of  ISTEA  flexible  funds  offer  potential  sources 
of  funds  to  help  meet  a  larger  portion  of  the  needs. 

This  capital  funding,  together  with  State  and  local  funds,  will 
be  used  to  upgrade  rail  facilities  and  equipment  and  replace  rail 
rolling  stock,  thus  beginning  to  eliminate  the  backlog  of  unmet 
rail  investment  needs;  to  replace  buses  and  vans,  and 
rehabilitate  bus  facilities;  and  to  finance  new  systems. 

3 .  Maximize  Use  of  Trust  Fund  Revenue 

This  budget  request  was  developed  to  make  maximum  use  of  trust 
fund  resources.   Of  the  $4.6  billion  requested,  $2.96  billion  is 
to  come  from  the  Mass  Transit  Account  of  the  Highway  Trust  Fund. 
At  this  level,  64  percent  of  the  overall  program  will  be 
financed  by  user  fees.   This  level  makes  full  use  of  the  ISTEA 
authorization  for  Mass  Transit  Account  funds  for  the  Formula 
Grants  program  and  uses  99  percent  of  the  ISTEA  Trust  Funded 
authorization  for  the  Discretionary  Grants  program. 

This  use  of  almost  the  entire  authorized  Mass  Transit  Account 
supports  the  Department's  goal  to  increase  reliance  on  the 
proceeds  of  user  fees  to  support  Federal  transportation  progreuns. 
Increased  support  of  the  formula  program  from  the  Trust  Fund  will 
also  provide  a  more  equitable  distribution  of  gas  tax  revenues  by 
allocating  these  resources  by  formula  to  all  grantees  nationwide. 
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4.  Maximize  Use  of  Formula  Rather  Than  Discretionary  Programs 

This  budget  request  calls  for  an  increase  in  the  formula  programs 
from  $1.7  billion  enacted  in  FY  1993  to  $2.4  billion  requested 
for  FY  1994,  for  sections  9,  18,  and  16(b) (2).   This  provides  a 
$734  million,  or  43  percent,  increase  for  formula  grants  for 
these  programs  over  the  FY  1993  enacted  level.   The  discretionary 
programs  would  increase  only  about  3  percent  over  FY  1993  enacted 
levels.   With  this  budget  request,  much  more  of  the  overall 
program  would  be  allocated  to  forrmala  programs,  more  closely 
approximating  the  allocation  between  formula  and  discretionary 
levels  intended  in  the  authorizing  legislation.   The  attached 
chart,  Exhibit  2,  shows  that  in  fiscal  years'  1990-1992,  and  in 
ISTEA  the  percent  of  funds  available  for  the  Formula  Grants 
programs  is  about  60  percent  compared  to  Discretionary  Grants  at 
40  percent.   In  FY  1993,  the  amount  available  in  the  formula 
programs  decreased  significantly  to  about  50  percent,  and 
50  percent  for  the  Discretionary  Grants  program.   The  requested 
FY  1994  budget  brings  the  Formula  Grants  program  funding  back 
closer  in  line  with  the  ratio  of  formula  to  discretionary  funds 
during  the  early  1990 's  and  the  ratio  intended  in  ISTEA. 

In  addition,  the  increase  in  the  formula  programs  brings  funding 
back  up  to  the  same  levels  as  were  funded  in  FY  1984  and  FY  1985, 
about  $2.4  billion  annually,  when  formula  section  9  and 
section  18  were  first  authorized.   Targeting  resources  to  the 
formula  programs,  which  are  distributed  more  widely  than 
discretionary  resources,  will  assure  that  these  funds  provide  a 
more  stable  and  reliable  resource  to  be  used  for  routine 
reinvestment  in  transit  infrastructure. 


5.  Support  Metropolitan  Planning  Requirements  of  ISTEA 

The  ISTEA  expanded  the  role  and  responsibilities  of  the 
metropolitan  planning  organizations  (MPO)  within  the  Nation's 
urban  areas.   In  order  to  assist  in  implementing  the  requirements 
of  the  ISTEA,  this  budget  proposes  that  a  portion  of  funds  under 
the  Formula  Grants  programs  be  apportioned  to  the  States  by 
statutory  formula  for  the  purposes  of  metropolitan  planning 
activities  allowed  under  section  8 (n)  of  the  Federal  Transit  Act, 
as  amended.   These  additional  funds  under  the  Formula  Grants 
programs  together  with  funds  set -aside  under  the  Transit  Planning 
and  Research  Program  will  bring  the  amounts  made  available  to  the 
MPO's  for  planning  activities  to  the  statutory  45  percent  of 
3  percent  of  the  total  program,  minus  WMATA,  called  for  in  the 
ISTEA. 
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6.  Encourage  the  Use  of  ISTEA  Flexibility 

The  ISTEA  provides  State  and  local  governments  enhanced 
flexibility,  which  will  permit  grantees  to  target  funds  at  the 
best  transportation  investment  regardless  of  the  source  of 
funding  at  the  Federal  level. 

The  ISTEA  permits  significant  amounts  of  funds  authorized  by 
Title  23,  United  States  Code,  to  be  used  for  both  highway  and 
transit  purposes.   Up  to  $13  billion  of  funds  requested  for  FHWA 
programs  in  FY  1994  may  be  made  available,  at  State  and  local 
discretion,  for  transit  projects.   This  includes  the  multi-modal 
Surface  Transportation  and  Congestion  Mitigation  and  Air  Quality 
Programs  as  well  as  the  funds  for  the  National  Highway  System  and 
other  highway  programs.   FTA  intends  to  continue  efforts  to 
encourage  State  and  local  governments  to  consider  these  funds  as 
multi -modal  resources.   Increased  transit  funding  from  these 
resources  will  help  in  maintaining  existing  transit  performance 
and  improving  the  conditions  of  transit  capital  equipment  and 
facilities. 
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BI6ELZ6HTS 

Highlights  of  FTA's  FY  1994  budget  request  are  as  follows: 

o  Administrative  Expenses.   A  progreun  level  of  $39.5  million 
is  requested  for  administrative  expenses,  up  from 
$38.6  million  in  FY  1993.   This  funding  is  a  slight  increase 
over  the  FY  1993  enacted  level  but  includes  staffing  and 
administrative  expenses  cuts  initiated  by  the  Administration 
to  control  the  deficit  and  increase  productivity  in  the 
Federal  Government.   Administrative  expenses  have  been  cut 
3  percent  and  staffing  has  decreased  a  total  of  12  FTE, 
5  FTE  during  FY  1993  and  an  additional  7  FTE  in  FY  1994. 

o  Interstate  Transfer  Grants  -  Transit.   An  appropriation  of 
$45.0  million  is  requested  from  general  funds  to  fund 
transit  projects  substituted  for  withdravm  Interstate 
Highway  segments.   An  additional  $38.0  million  in  FY  1995 
will  be  needed  to  con^lete  the  transit  projects. 

o  Washington  Metro.   The  request  for  $200  million  in  general 
fund  appropriations  will  permit  the  Washington  Metropolitan 
Area  Transit  Authority  to  continue  on  its  "fast  track" 
program  for  completion  of  the  remaining  13.5  miles  of  the 
103 -mile  authorized  system. 

o  Formula  Grants.   A  total  of  $2.45  billion  is  requested  for 
formula  grants,  including  the  transit  investment  program 
funds.   Of  this  amount  $1.32  billion  will  be  derived  from 
general  fund  appropriations  and  $1.13  billion  from  trust 
funds.   From  these  funds,  $2.24  billion  would  be  used  for 
section  9  Urban  Formula  Gramts,  $130.6  million  for  Nonurban 
Formula  Grants  and  $59.0  million  for  transportation  for 
Elderly  and  Disabled  Persons,  and  $21.2  million  for  MPO 
planning  activities.   Section  9  Operating  Assistance  would 
be  maintained  at  $802  million,  nearly  the  same  level  enacted 
for  the  last  7  years. 

o  University  Transportation  Centers.   An  appropriation  of 
$6  million  is  requested  for  the  section  11(b)  University 
Transportation  Centers  progreun. 

o  Transit  Planning  and  Research.   A  program  level  of 
$85.0  million  is  requested  in  budget  authority  for  the 
Transit  Planning  and  Research  progreuns.   In  accordance  with 
the  formula  for  allocating  these  funds  included  in  ISTEA, 
$38.25  million  would  be  made  available  for  section  8  grants 
to  the  States  for  use  by  Metropolitan  Planning  Orgemizations 
(This  will  be  combined  with  $21.2  million  to  be  made 
available  under  the  Formula  Grants  Progreun  for  a  total  of 
$59.4  million.),  $4.25  million  for  the  section  18(h)  Rural 
Transit  Assistance  Program,  $7.75  million  for  the 


761 


section  26(a)  State  Planning  and  Research  Program, 
$7.75  million  for  the  Transit  Cooperative  Research  Program, 
$24.0  million  for  the  National  Planning  and  Research 
Program,  and  $3  million  for  the  National  Transit  Institute. 

The  $24  million  requested  for  the  National  component  of  the 
TPR  program  is  the  same  as  the  FY  1993  enacted  level.   This 
continuing  level  of  funding  for  research  programs  helps 
support  the  implementation  of  the  Americans  with 
Disabilities  Act  and  the  Clean  Air  Act  requirements.   In 
addition,  FTA  continues  to  identify  the  use  of  new 
technology  to  improve  the  efficiency  of  public  transit.   A 
substantial  opportunity  exists  for  the  transit  industry  to 
adopt  existing  military  technology  that  can  solve  transit 
problems  and  lower  its  capital  costs. 

Discretionary  Grants.   A  total  of  $1,772  billion  is 
requested  in  trust  fund  obligation  limitations  for  the 
section  3  Discretionary  Grants  program.   Of  this  amount 
$760.1  million  (42.9  percent)  would  be  available  for  Fixed 
Guideway  Modernization,  $657.2  million  (37.1  percent)  for 
New  Fixed  Guideways,  and  $354.3  million  (20  percent)  for  Bus 
and  Bus-Related  projects.   This  slight  deviation  from  the 
statutory  percentages  of  40-40-20  for  these  categories  is 
necessary  to  set  New  Start  funding  at  a  level  that  provides 
projects  under  existing  Full  Funding  Grant  Agreements  (FFGA) 
and  other  meritorious  projects  with  the  aunount  of  funds  they 
liJcely  can  use  in  FY  1994.   This  proposed  allocation  of  the 
section  3  program  will  also  increase  funding  to  address  the 
significant  bac)clog  of  deferred  investment  in  the  Nation's 
older  rail  systems. 
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Exhibit  1 

Federal  Capital  Funding  Available  Versus  Other  Funding 
(in  millions  of  dollars) 

FY  1992    FY  1993    FY  1994 
Enacted   Enacted   Request 

Total  FTA  Budget  $3,772    $3,800    $4,602 

Less: 

Administrative  Expenses 

Transit  Planning  and  Research 

University  Centers 

Section  9  Operating  Assistance 

Section  18  Operating  Assistance 

Remainder  Available  for  Capital      $2,772    $2,818    $3,620 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

RESOURCE  SUMMARY  -  RNANCINQ 

($  in  Thousands) 


EXHIBIT  lA 


BUDGET  AOTHORTTY 


FY  1992 

FY  1983 

FY  1904 

APPROPRIATION  MILE 

Enacted 

Enacted 

Request 

General  Funds  (GF): 

Administrative  Expenses 

37,000 

13,400 

21,295 

Research,  Training  and  Human  Resources 

21,000 

... 

Transit  Planning  and  Research 

... 

29,000 

45,876 

Interstate  Transfer  Grants — Transit 

160,000 

75.000 

45,000 

Washington  Metro 

124,000 

170,000 

200,000 

Formula  Grants 

1,520,000 

1,117,465 

1,324,916 

University  Transportation  Centers 

... 

2,025 

3,238 

Miscellaneous  Expired  Accounts 

3,439 

... 

Discretionary  Grants 

... 

270,000 
1.676.890 

Total,  General  Funds 

1,866,439 

1.640.324 

(Stimulus  Supplemental) 

... 

(736,490) 

... 

Trust  Funds  (TF): 

Trust  Fund  Share  Account 

•  •• 

1,150.000 

1,190,000 

Administrative  Expenses 

... 

25,150 

18,162 

Transit  Planning  and  Research 

... 

56,000 

39,125 

Formula  Grants 

•  ■• 

1,064,875 

1,129,961 

University  Transportation  Centers 

... 

3,975 

2,762 

Di8cretk>na/y  Grants  (CA) 

1,910,000 

1,725.000 

1.785,000 

Total,  Trust  Funds 

1.910.000 

2,875.000 

2,975,000 

(Stimulus  Supplemental) 

... 

(15.850) 

... 

Total,  Budget  Authority: 

Administrative  Expenses 

37,000 

38.550 

39,457 

Research,  Training  and  Human  Resources 

21.000 

Transit  Planning  and  Research 

... 

85,000 

85,000 

Interstate  Transfer  Grants — Transit 

160,000 

75,000 

45,000 

Washington  Metro 

124.000 

170,000 

200,000 

Formula  Grants 

1,520,000 

2,182,340 

2,454,867 

University  Transportation  Centers 

... 

6,000 

6,000 

Miscellaneous  Expired  Accounts 

3,439 

Discretionary  Grants 

1,910,000 

1,995,000 

1,785,000 

Total,  Budget  Authority 

3,776.439 

4,661.890 

4.615,324 

^mulus  Supplemental) 

■«• 

(752,340) 

... 

LIQUIDATING  CASH  APPROPRIATIONS: 

Discretionary  Grants 

1,500,000 

1,500,000 

1,000,000 

Trust  Fund  Share 

... 

1.150,000 
2.660,000 

1,150,000 

Total 

1.600,000 

2.160.000 

(StInfuluB  Supplentental) 

... 

(16.860) 

... 
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DEPAFtTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

RESOURCE  SUMMARY  -  FINANCING 

(S  In  Thousands) 


EXHIBIT  IB 


PROGRAM  LEVEL 


APPROPRIATION  TITLE 


General  Funds  (GF): 
Administrative  Expenses 
Research,  Training  and  Human  Resources 
Transit  Planning  and  Research 
Interstate  Transfer  Grants — Transit 
Washington  Metro 
Formula  Grants 

University  Transportation  Centers 
Miscellaneous  Expired  Accounts 
Discretionary  Grants 

Total,  General  Funds 

(Stimulus  SupplementaO 

Trust  Funds  (TF): 
Trust  Fund  Share  Account 

Administrative  Expenses 

Transit  Planning  and  Research 

Formula  Grants 

University  Transportation  Centers 
Discretionary  Grants  (CA) 

Total,  Trust  Funds 

(Stimulus  Supplemental) 

Total,  Program  Level: 
Administrative  Expenses 
Research,  Training  and  Human  Resources 
Transit  Planning  and  Research 
Interstate  Transfer  Grants — Transit 
Washington  Metro 
Formula  Grants 

University  Transportation  Centers 
Miscellaneous  Expired  Accounts 
Discretionary  Grants 

Total,  Program  Level 

(Stimulus  SupplenrtentaQ 


FY  1992 

FY  1993 

FY  1994 

Actual 

Estimate 

Request 

36,964 

13,400 

21.295 

12,698 

9.284 

29,000 

45.875 

154,832 

111,291 

45,000 

123,380 

171,407 

200,000 

1,562,048 

1,133.612 

1,424,916 

2.025 

3,238 

999 

22 

270,000 
1,740.041 

1.890,921 

1.740.324 

... 

(736,490) 

... 

1,150,000 

1.190.000 

... 

26,150 

18,162 

56,000 

39,125 

... 

1,064,875 

1,129,951 

3,976 

2,762 

1,492,822 

1,750,500 

1.850.000 

1.492,822 

2,900,500 

3.040.000 

... 

(15.850) 

... 

36,964 

38„'>,S0 

39,457 

12.698 

9,284 

... 

86,000 

86,000 

154,832 

111,291 

45,000 

123.380 

171,407 

200,000 

1.562.048 

2,198,487 

2,554,867 

6,000 

6,000 

999 

22 

1,492,822 

2,020,600 

1,850,000 

3,383,743 

4.640.541 

4.780,324 

... 

(752,340) 

... 

10 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSO"  ADMINISTRATION 

RESOURCE  SUMMARY  -  RNANCING 

(S  In  Thousands) 


EXHIBfT  IC 


OUTLAYS 

FY  1992 

FY  1993 

FY  1994 

APPROPRIATION  TfTLE 

AC 1 UAL 

ESTIMATE 

REQUEST 

General  Funds  (GF): 

Administrative  Expenses 

37,483 

12,768 

21,204 

Research,  Training  and  Human  Resources 

11.383 

16,623 

12.629 

Transit  Planning  and  Research 

... 

(47,926) 

6,360 

Interstate  Transfer  Grants— Transit 

237,917 

163,985 

108.040 

Washington  Metro 

163,447 

178.908 

138,127 

Formula  Grants 

1,868,249 

763.491 

778,401 

University  Transportation  Centers 

(2.775) 

368 

Miscellaneous  Expired  Accounts 

28,104 

34,272 

24,824 

Discretionary  Grants 

122,066 
1,221,402 

147,946 

Total,  General  Funds 

2,346,583 

1,237,878 

(Stimulus  SupplenrfentaO 

... 

(130,322) 

(253,603) 

Trust  Funds  (TF): 

Trust  Fund  Share  Account 

... 

1.160,000 

1,190.000 

Administrative  Expenses 

... 

26,160 

18.162 

Transit  Planning  and  Research 

... 

66,000 

39,125 

Formula  Grants 

... 

1.064,876 

1,129,961 

University  Transportation  Centers 

... 

3.975 

2,762 

Discretionary  Grants  (CA) 

1.267.846 

1.290.539 

1,470,363 

Total,  Trust  Funds 

1,267,845 

2,440,539 

2,660,363 

(Stimulus  SupplementaO 

... 

(16,850) 

... 

Total,  Outlays: 

Administrative  Expenses 

37,483 

37.918 

39,366 

Research,  Training  and  Human  Resources 

11,383 

16.623 

12,629 

Transit  Planning  and  Research 

... 

8.075 

46,476 

Interstate  Transfer  Grants — Transit 

237.917 

153,986 

108.040 

Washington  Metro 

163,447 

178,908 

138.127 

Formula  Grants 

1,868.249 

1.818,366 

1,908.362 

University  Transportation  Centers 

... 

1.200 

3.120 

Miscellaneous  Expired  Accounts 

28.104 

34.272 

24.824 

Discretionary  Grants 

1,267,846 

1,412.594 

1.618.308 

Total,  Outlays 

3.614,428 

3,661,941 

3,886,241 

^mutus  SupplementaO 

... 

(146,172) 

(253,603) 

11 
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DEPAFTTMENT  Of  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

RESOURCE  SUMMARY  -  FTE 


FTE  EMPLOYMENT 


FY  1992 

FY  1993 

FY  1993 

FY  1994 

APPROPRIATION  TfTLE 

ACTUAL 

ENACTED 

REVISED 

REQUEST 

Full-time  equivalent  employment 

subject  to  celling: 

Full-time  permanent 

441 

468 

463 

456 

Other  than  Full-time  permanent 

11 

10 

10 

10 

Total  FTE  employment 

452 

478 

473 

466 

Full-time  equivalent  employment 
non-ceiling: 


Other  than  full-time  permanent 


18 


19 


19 


18 


Total  FTE  (ceiling  and  non-ceiling) 


470 


497 


492 


484 


12 


67-439  0-93-25 
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DEPARTMETiT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

RESOURCE  SUMMARY  -  FTP  POSITIONS 


AUTHORIZED  POSTTIONS 
(FULL-TIME  PERMANENT) 


FY  1992  FY  1993  FY  1993  FY  1994 

APPROPRIATION  TITLE  ACTUAL        ENACTED        REVISED       REQUEST 


Administrative  Expenses  464  492  487  480 
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APPROPRIATION  LANGUAGE 

General  Provisions 

Sec.  [313]  311.  The  limitation  on  obligations  for  the 
progrcims  of  the  Federal  Transit  Administration  shall  not  apply  to 
any  authority  under  section  21  of  the  Federal  Transit  Act, 
Spreviously  made  availeible  for  obligation,  or  to  any  other 
authority  previously  made  available  for  obligation  under  the 
Discretionary  Grants  program. 

[Sec.  314.  Notwithstanding  any  other  provision  of  law,  none 
of  the  funds  in  this  Act  shall  be  availaible  for  the  construction 
of,  or  any  other  costs  related  to,  the  Central  Automated  Transit 
System  (Downtown  People  Mover)  in  Detroit,  Michigan.] 

[Sec.  316.  Every  30  days,  the  Federal  Transit  Administration 
shall  publish  in  the  Federal  Register  an  announcement  of  each 
grant  obligated  pursuant  to  sections  3  and  9  of  the  Federal 
Transit  Act,  including  the  grant  number,  the  grant  amount,  and 
the  transit  property  receiving  each  grant.] 

[Sec.  342.  None  of  the  funds  made  available  in  this  Act  or 
in  any  other  Act  making  funds  available  to  the  Federal  Transit 
Administration,  shall  be  used  to  withhold  funds  for  any  section  3 
or  section  9  operating  or  capital  grants  for  the  city  of  Phoenix, 
Arizona  based  on  the  inclusion  of  a  "preference  in  hiring" 
provision  in  the  employees  protective  arrangements  developed 
pursuant  to  49  U.S.C.  1609(c)  and  the  Federal  Transit 
Administration  shall  within  30  days  of  enactment  of  this 
provision  award  any  such  pending  grant  application:  Provided, 
That  the  Secretary  of  Labor  has  certified  that  fair  and  equiteible 
arrangements  have  been  adopted  for  the  protection  of  employees.] 

[Sec.  343.  For  fiscal  years  1992  and  1993,  funds  provided 
under  section  18  of  the  Federal  Transit  Act  shall  be  exempt  from 
requirements  for  any  non- Federal  share,  in  the  same  meuiner  as 
specified  in  section  1054  of  Public  Law  102-240.] 

[Sec.  344.  Notwithstanding  any   other  provision  of  law  or 
other  requirement,  the  city  of  Indianapolis,  Indiana  is 
authorized  to  retain  any  funds  not  used  under  the  authority  of 
Facility  Grant  IN-03-0057  and  IN-23-9001  and  to  use  such  funds  in 
accordance  with  the  requirements  of  section  9  of  the  Federal 
Transit  Act  of  1964  as  amended.] 

[Sec.  345.  Notwithstanding  any  other  provision  of  law 
limiting  appropriations  for  the  Westside  Light  Rail  Project  in 
Portland,  Oregon,  funds  provided  for  the  Westside  Light  Rail 
Project,  may  be  expended,  pursuant  to  section  3(a) (1) (C)  of  the 
Federal  Transit  Act  of  1964,  as  amended,  for  the  development  and 
acquisition  of  low  floor  light  rail  vehicles,  and  the  incremental 
costs  associated  with  the  introduction  of  the  vehicles  and 
facilities  modifications  on  the  current  alignment.] 
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[Sec.  364.  Notwithstanding  any  other  provision  of  law,  funds 
made  availeUale  under  the  Act  and  previous  Acts,  for  the 
intermodal  fuel  cell  bus  facility  program  under  the  Federal 
Transit  Administration's  Discretionary  Gremts  account  shall  be 
transferred  to  that  agency's  Trajisit  Plauming  and  Research 
account  euid  be  administered  in  accordance  with  section  6  of  the 
Federal  Transit  Act,  as  amended.] 

Sec.  [374]  322.   Notwithstanding  any  other  provision  of  law, 
and  except  for  fixed  guideway  modernization  projects,  funds  made 
available  by  this  Act  or  previous  Acta   under  "Federal  Transit 
Administration,  Discretionary  Grants"  for  projects  specified  in 
[this  Act]  any  such  Acts,    or  identified  in  reports  accompanying 
[this  Act]  any  such  Acts,    not  obligated  by  September  30,  1995, 
shall  be  made  available  for  other  projects  under  section  3  of  the 
Federal  Transit  Act,  as  eunended. 

[Sec.  377.  TREATMENT  OF  CERTAIN  BUS  REVENUE  MILEAGE .-- For 
purposes  of  the  apportionment  of  funds  under  section  9  of  the 
Federal  Transit  Act  for  fiscal  year  1993,  the  total  bus  revenue 
vehicle  miles  provided  by  the  Duke  Power  Company  in  the  year 
ending  June  30,  1990,  shall  be  treated  as  having  been  provided  by 
the  City  of  Durhcun,  North  Carolina.] 

[Sec.  381.  BALTIMORE -WASHINGTON  TRANSPORTATION  IMPROVEMENTS 
PROGRAM. --Section  3035(nn)(2)  of  Public  Law  102-240  is  amended-- 

(1)  by  striking  "Waldorf"  and  inserting  "mass  transportation 
iirprovements  to  the  Waldorf  area";  and 

(2)  by  adding  after  the  first  sentence  the  following  new 
sentence:  "The  transit  inprovements  in  the  corridor  from  the 
Waldorf  area  to  the  Washington  D.C.  area  shall  be  based  on 
the  locally  preferred  alternatives  that  result  from  the 
Southern  Maryland  Mass  Trajisportation  Alternatives  Study  of 
the  Tri -County  Council  for  Southern  Marylemd  and  shall 
include  any  additional  work  needed  on  that  study,  detailed 
planning  and  engineering  to  be  carried  out  by  the  Marylsuid 
Department  of  Transportation  in  conjunction  with  the 

Tri -County  Council,  advanced  land  acquisition  in  the  transit 
corridor,  and  implementation  of  interim  smd  long-remge 
trainsit  inprovements  in  the  transit  corridor.".] 

[Sec.  382.  Section  3035 (ccc)  of  Public  Law  102-240  is 
amended  by  striking  "the  municipality  of  metropolitan  Seattle, 
Washington"  and  inserting  "a  qualified  local  sponsor".] 
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Sec.    323.   Notwithstanding  any  other  provision  of  law,    before 
apportiozunent  of  funds  made  available  by  this  Act  under   "Federal 
Transit  Administration,    Formula  Grants,"   $21,176,  000  shall  be 
made  available  for  metropolitan  planning  activities  under  section 
8 (n)    of  the  Federal   Transit  Act,    as  amended.       (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act,    1993.) 
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APPROPRIATION  LANGUAGE 

Administrative  Expenses 

For  necessary  administrative  expenses  of  the  Federal  Transit 
Administration's  progreuns  authorized  by  the  Federal  Transit  Act 
and  23  U.S.C.  chapter  1  in  connection  with  these  activities, 
including  hire  of  passenger  motor  vehicles  and  services  as 
authorized  by  5  U.S.C.  3109,  [$13,400,000]  $21,295,000:   Provided, 
That  no  more  them  [$38,550,000]  $39,457, 000   of  budget  authority 
shall  be  available  for  these  purposes.  (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act,    1993.) 
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DEPARTMEfrr  OF  TRANSPORTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

ADMINISTRATIVE  EXPENSES 

Program  and  Rnanclng  (in  thousands  of  dollars) 


Wentificatlon  code:  69-1120-0-1-401 


FY  1992 

actual 


FY  1993 
estimate 


FY  1994 
estimate 


Program  by  activities: 
00.01      Direct  program 
01.01     Reimbursable  program 
10.00        Total  obligations 


I 
36,941   I 

23  I 


36.964 


I 


13,400 
25,150 


36,550 


21,295 
18,162 


39.467 


Financing: 
2S.00     Unobligated  balance  expiring 
39.00         Budget  authority  (gross) 


59 


37,023 


I 


38,550 


39,457 


Budget  authority: 
Current: 
40.00       Appropriation 

Permanent: 
68.00       Spending  authority  from 
offsetting  collections 


37,000 


23 


13,400 


25,150 


21,295 


18,162 


Relation  of  obligations  to  outlays: 
71.00     Total  obligations 
72.40     Obligated  balance,  start  of  year 
74.40     Obligated  balance,  end  of  year 
77.00     Adjustments  in  expired  accounts 
87.00     Outlays  (gross) 


36,964  ' 

38,550 

39,457 

4,102 

3,223 

3,855 

(3,223) 

(3.855) 

(3,946) 

(338)1 

37,506 


37,918 


39,366 


Adjustments  to  budget  authority  and  outlays: 
Deductions  for  offsetting  collections: 
88.00         Federal  funds 

89.00     Budget  authority  (net) 

90.00     Outlays  (net) 


(23): 


37,000 
37,483 


(25,150) 


13,400 
12,768 


(18,162) 


21,295 
21,204 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
ADMINISTRATIVE  EXPENSES 


For  1994,  a  program  level  of  $39  million  is  requested  to  fund 
the  personnel  and  other  support  costs  associated  with  managing 
and  directing  FTA  program  responsibilities  including  executive 
direction,  policy,  budget,  financial  management,  civil  rights, 
public  affairs,  legal,  grants  delivery  and  management,  technical 
assistance  and  research  and  demonstration  support.   The  proposed 
funding  implements  the  Administration's  initiatives  to  control 
the  deficit  and  in^jrove  productivity  in  the  Federal  Government  by 
reducing  staffing  and  administrative  expenses. 

Through  1992,  this  appropriation  was  funded  solely  from  general 
funds.   Under  the  Intermodal  Surface  Transportation  Efficiency 
Act  of  1991,  Administrative  Expenses  can  be  funded  from  a 
combination  of  trust  funds  from  the  Mass  Transit  Account  of  the 
Highway  Trust  Fund  as  well  as  from  general  funds.   Effective  in 
1993,  the  trust  funds  are  made  availaUole  under  the  account 
heading  of  Trust  Fund  Share  of  Transit  Programs  and  then  paid  to 
this  account  where  they  are  to  be  administered  with  the  general 
funds . 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

ADMINISTRATIVE  EXPENSES 

OBJECT  CLASSIFICATION 

(in  thousands  of  dollars) 


J 

FY  1902 

FY  1983 

FY  1994       1 

Identificatton  code    69-1120-0-1-401 

actual 

estimate 

estimate      i 

Direct  obligations: 

1 

i 

Personnel  compensation: 

1 

1 

'  11.1 

Full-time  permanent 

22,973 

8,877 

14,315  ; 

il1.3 

Other  than  full-time  permanent 

710 

144 

227 

;  11.5 

Other  personnel  compensation 

632 

167 

265 

i  11.9 

1 

Total  personnel  compensation 

24,315 

9,188 

14,798  ; 

:  12.1 

Civilian  personnel  benefits 

3.734 

1,460 

2,335  ! 

;2i.o 

Travel  and  transportation  of  persons 

973 

298 

474  • 

22.0 

Transportation  of  things 

20 

7 

5  ; 

123.2 

Rental  payments  to  others 

103 

43 

57 ; 

23.3 

Comm.,  utilities,  and  miscellaneous  charges 

544 

206 

252 : 

^24.0 

Printing  and  reproduction 

40 

8 

21  1 

|25.2 

Other  services 

5,873 

2.050 

3,117  : 

126.0 

Supplies  and  materials 

219 

35 

82  i 

;  31.0 

Equipment 

1,120 

106 

153  i 

43.0 

Interest  and  dividends 
Subtotal,  direct  obligations 

1 

1  ^ 

99.0 

36,941 

13,400 

1 
21,295  '■ 

;99.0 

Reimbursable  Obligations 
Total  obligations 

23 

26,150 

18,162  1 

1 

:99.9 

36,964 

38,550 

39,457 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

ADMINISTRATIVE  EXPENSES 

Personnel  Summary 


FY  1902  FY  1983  FY  1094 

Identification  aode    66-1120-0-1-401 actual estimate  estinrtate 

Direct  Total  compensable  workyears: 
1001     Full-time  equivalent  employment                                                   470  '                    172  ;                   281 
1005     Full-time  equivalent  of  overtime  and  holiday  hours  1j 2^ 2_ 


Reimbursable:  Total  compensable  workyears: 
,  2001     Full-tiftw  equivalent  employment \ ._:^ 320  , 223 


Note:  Reimbursable  full-time  equivalent  figures  listed  above  reflect  personnel  funded  from  Trust  Fund 
Share  of  Transit  Programs. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  TRANSIT  ADMINISTRATION 

ADMINISTRATIVE  EXPENSES 

Comparative  Summary  of  Activity 
(Dollars  in  Thousands) 


FY  1992      FY  1993      TY   1994 
Enacted     Enacted     Request 


Budget  Authority: 

General  Fund               $37,000     $13,400 
Trust  Fund  25.150 


Total  $37,000     $38,550     $39,457 


Obiectivea 


The  Administrative  Expenses  appropriation  funds  the  personnel  and 
support  costs  necessary  to  execute  and  manage  the  Federal  Transit 
Administration  (FTA)  programs.  Administrative  Expenses  were 
funded  from  general  revenues  through  FY  1992.   Consistent  with 
authorizations  in  the  Intermodal  Surface  Transportation 
Efficiency  Act  (ISTEA)  of  1991,  this  account  was  split-funded  in 
FY  1993  from  general  funds  and  the  Mass  Trsuisit  Account  of  the 
Highway  Trust  Fund.   FTA  proposes  that  split- funding  be  continued 
in  FY  1994. 

Resources  are  requested  to  accon^lish  the  following: 

--  effectively  perform  all  necessary  actions  to  review  amd 
approve  grant  applications,  award  new  greuits,  amd 
administer  all  active  grants; 

--  timely  ajid  efficient  delivery  of  both  formula  and 
discretionary  funds; 

-  -  provide  effective  gramt  mamagement  oversight  amd 

strengthen  the  monitoring  of  gramtees'  expenditures  and 
use  of  Federal  funds; 

--  implement  new  requirements  of  the  Intermodal  Surface 
Transportation  Efficiency  Act  (ISTEA)  of  1991; 

--  fund  and  coordinate  with  other  DOT  agencies,  projects  amd 
programs  such  as  Intelligent  Vehicle  Highway 
Systems /Advanced  Public  Tramsportation  Systems 
(rVHS/APTS) ,  joint  planning  regulations,  intermodal 
facilities  amd  information  collection/analysis; 
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--  tramsfer  fiinds  to  and  from  the  Federal  Highway 

Administration  consistent  with  State  and  local  planning 
decisions; 

--  implement  the  Americans  with  Disabilities  Act  (ADA) ; 

--  develop  and  implement  the  Tramsit  Planning  and  Research 
Program; 

--  participate  with  State  air  quality  agencies  and  other 
Federal  agencies  to  inclement  the  Clean  Air  Act;  emd 

--  provide  for  the  hiring,  development,  euad  support  for  the 
staff  necessary  to  accomplish  the  nximerous  and  various  FTA 
program  activities. 

Staffing  and  P-^fq-^f^   Management 

The  personnel  and   financial  resources  requested  in  this  budget 
are  needed  to  accomplish  the  mission  of  the  Federal  Treuisit 
Administration  (FTA)  in  an  effective  smd  efficient  manner.   FTA 
planned  to  support  478  ceiling  FTEs  in  FY  1993.   Consistent  with 
the  Administration's  policy  of  reducing  civilian  personnel 
positions  4  percent  over  the  next  three  fiscal  years,  the  FY  1993 
level  was  reduced  to  473  ceiling  FTEs  and  this  submission 
reflects  an  additional  reduction  in  FY  1994  to  466  ceiling  FTEs. 
This  level  of  staffing  will  allow  FTA  to  accon^lish  its  basic 
mission  and  to  support  in^lementation  of  ISTEA,  ADA  and  the  Clean 
Air  Act. 

Financial  resources  requested  to  administer  FTA's  programs  in 
FY  1994  total  $39,457  million.   Of  this  amount,  $31,745  million 
(80  percent)  is  for  personnel  salaries  8uid  benefits, 
$4,288  million  (11  percent)  is  for  DOT  Working  Capital  Fund 
charges  and  $3,424  million  (9  percent)  is  for  support  and 
administrative  costs  of  the  FTA  functions. 


Federal  Advisory  Committee  Act  (PACA)  Aetivitiaa 

Two  Federal  Advisory  Committees  were  estaiblished  in  FY  1992.   The 
Technology  Development  Advisory  Committee  was  established  by 
ISTEA  and  charged  with  assisting  the  Secretary  of  Transportation 
in  identifying  priority  technology  development  areas  and 
developing  guidelines  for  project  development,  cost  sharing  emd 
project  execution.  The  Charter  Services  Advisory  Committee, 
which  conpleted  its  activities  in  FY  1993,  was  formed  to  assist 
FTA  in  implementing  regulations  to  estaiblish  a  charter  services 
demonstration  prograun,  as  directed  in  ISTEA.   The  Technology 
Development  Advisory  Committee  is  a  continuing  activity  and  will 
meet  periodically  for  the  remainder  of  ISTEA.   Obligations  of 
approximately  $16  thousand  are  esqpected  to  be  incurred  in 
FY  1994. 
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Papervorfc  ActlvltleB 


The  anticipated  implementation  of  a  drug  and  alcohol  abuse 
testing  program  will  result  in  a  modest  increase  in  the  paperwork 
burden  on  our  grantees  in  FY  1994.   However,  reductions  in  other 
areas  and  enhanced  grants  management  automation  should  lessen  the 
impact  of  these  increases. 

Computer  Security 

In  order  to  comply  with  the  provisions  of  the  Computer  Security 
Act  of  1987,  a  comprehensive  computer  security  risk  assessment  of 
the  FTA  Grants  Management  Information  System  will  be  performed  in 
FY  1994  at  an  estimated  cost  of  $50,000. 

Funding  Request 

The  following  table  summarizes  the  Administrative  Expenses  budget 
request  by  major  object  class: 

Administrative  Expenses  (Obligations) 

Major  Object  Classes 

(Dollars  in  Thousands) 


Personnel  Compensation 

Personnel  Benefits 

Travel  of  Persons 

Transportation  of  Things 

Rental  Payments  to  Others .... 

Communications,  Utilities  amd 
Miscellaneous 

Printing  amd  Reproduction. . . . 

Other  Services 

(DOT  Working  Capital  Fund) 

Supplies  and  Materials 

Equipment 

Interest  and  Dividends 

Total 

27 


FY  1992 

FY  : 

1993 

FY  1994 

A«tV«l 

R»*?t«<J 

Reqv*pt 

$24,315 

$26 

,927 

$27,418 

3,734 

4 

,251 

4,327 

973 

811 

879 

20 

10 

10 

103 

105 

105 

544 

466 

466 

40 

40 

39 

5,873 

5 

,739 

5,775 

<4,344> 

<4 

,339> 

<4,288> 

219 

150 

152 

1,120 

50 

285 

0 

1 

1 

$36,941 

$38, 

,550 

$39,457 

+ 

266 

+ 

677 

+ 

62 

- 

241 

±- 

72 

S+    856 

S  39.406 

780 

ffliamfflrY  °^  changes 

A  sxiiranary  of  mandatory  changes,  price  adjustments  and  progreun 
increases  between  FY  1993  and  FY  1994  is  presented  in  the 
following  taOile: 

Summary  of  Changes  from  FY  1993  to  FY  1994 
(Dollars  in  Thousamds) 

FY  1993  ;^propriation  $  38,550 

Mandatory  Adjustments  and  Price  Increases; 

Annualization  of  1993  Pay  Raise 
Wi thin-grade  Increases  (Including  Benefits) 
Miscellaneous  Compensation  and  Benefits 
Three  Percent  Administrative  Reduction 
Projected  Inflation 

Sub -Total 

Adjusted  Base  for  FY  1994  Reflecting 
Mandatory  Adjustments  and  Price  Increases 

Program  Increases /Decreases; 

New  Legislative  Requirements 

Working  Capital  Fund 

Equipment 

Eight  FTE  Decrease 

Sub -Total  $± 51 

FY  1994  Request  S  39.457 

KXPLANATIOM  OF  CHANGES  AMD  ADJUSTMBTTSt 
Mandatorv  Adjustments  and  Price  Increases 

Annualization  of  FY  1993  Pav  Raise  $4-  266 

This  increase  represents  the  remaining  full  year  cost  of  the 
FY  1993  pay  raise.   The  pay  raise  vras  effective  in 
January  1993,  thus  fvinds  for  three  quarters  of  the  salary 
and  benefits  costs  for  the  3.7  percent  pay  raise  were 
included  in  the  FY  1993  budget.   This  amount  provides  funds 
to  pay  the  remaining  unfxinded  c[uarter  of  that  pay  raise. 
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+ 

200 

+ 

125 

+ 

235 

- 

5(J? 

781 

EXPLANATION  OP  CHANGES  AND  ADJTTSTMENTS  fContlnugdl : 

Mandatory  Ad-lustmenta  and  Price  Increaaes  (Continued)  : 

Within- grade  Increases  $+  677 

Within-grade  increases  (WIGs)  are  mandatory  expenses  paid  to 
General  Schedule  (GS)  employees  who  maintain  a  proficient  or 
better  performance  rating  and  have  spent  the  required  time 
at  their  current  step-in-grade.   The  part  of  merit  pay 
increases  equivalent  to  WIGs  for  employees  under  the 
Performance  Management  and  Recognition  System  is  included  in 
this  amount,  which  also  includes  corresponding  benefits 
increases.   The  estimate  for  increases  is  based  on  the 
FY  1994  base  of  473  FTEs . 

Miscellaneous  Compensation  and  Benefits  +   82 

This  amount  results  from  minor  increases  and  decreases  in 
terminal  leave,  overtime,  awards,  basic  benefits,  employee 
compensation  fund  allowance,  transit  benefits  and  personnel 
change -of -station  moves. 

Three  Percent  Administrative  Costs  Reduction  -   241 

This  amount  reflects  a  3  percent  reduction  in  administrative 
costs  from  the  FY  1993  base  and  represents  the  first 
increment  of  the  14  percent  reduction  over  the  next  four 
years  mandated  by  the  Administration. 

Projected  Inflation  +   72 

This  amount  reflects  projected  inflation  of  approximately 
2.7  percent  over  FY  1993  to  cover  anticipated  general 
escalations  in  operating  costs  for  all  non- salary  expenses 
except  Rent,  FTS  and  WCF. 

Program  Increases /Decreaaes 

New  Legislative  Requirements  +  200 

Travel ;   $100  thousand 

During  FY  1994,  FTA  plans  major  initiatives  to  implement  the 
provisions  of  the  Americans  with  Disabilities  Act  and  the 
Intermodal  Surface  Transportation  Efficiency  Act. 

Increased  travel  funds  are  required  to  respond  to  numerous 
requests  for  FTA  participation  in  ADA  workshops  and  meetings 
with  transit  operators;  equipment  manufacturers;  consumer 
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BXPLANATIOK  07  CHANGBS  AMD  ADJUSTMBTTS  (ContimiPdl : 

M»nAM*-ary   AtHuatmenta  and  Price  Increasea  (Continued)  : 


groups;  amd  national.  State  and  local  organizations.   One 
national  conference  and  two  regional  workshops  are  plaimed 
to  reinforce  and  augment  information  regarding  ADA 
implementing  actions  to  a  wide  audience  of  diverse 
participants.   It  is  amticipated  that  this  ADA  travel  will 
require  $25  thousand. 

As  intermodal  and  interagency  outreach  efforts  to  implement 
the  ADA,  Clean  Air  Act  amd  ISTEA,  on-site  workshops  will  be 
held  throughout  the  United  States  with  industry  groups, 
transit  operators,  planning  agencies,  aind  governments  at  the 
State  ajid  local  level.   This  effort  will  focus  on  joint 
transportation  iit5>rovement  projects.  The  FTA  portion  of  this 
effort  is  expected  to  consume  $40  thousand  in  travel  funds. 

Increased  emphasis  will  be  placed  on  plainning  reviews  with 
metropolitam  plauming  organizations  (MPOs)  in  FY  1994. 
Under  the  provisions  of  ISTEA,  transportation  memagement 
areas  of  urbanized  areas  of  over  200,000  population  are 
rec[uired  to  be  certified  every  three  years  to  assure  that 
each  management  plajining  organization  is  in  compliance  with 
applicaQ)le  Federal  law.   Travel  in  connection  with  MPO 
planning  activities,  including  those  highlighted  by  the  new 
regulations,  will  require  additional  travel  funding  of 
$10  thousand  in  FY  1994. 

FTA  also  plauis  to  Implement  am  aggressive  grants  mamagement 
oversight  improvement  program.   Under  the  risk  assessment 
process,  gramtees  determined  to  be  In  a  potentially  "high 
risk"  category  will  receive  specialized  attention  Involving 
frequent  site  visits  by  FTA  staff  to  monitor  program 
progress  amd  provide  expert  assistamce.   In  the  oversight 
area,  FTA  relies  on  contractor  support  to  perform  functions 
such  as  Triennial  Reviews,  finamclal  mamagement  oversight 
and  project  mamagement  oversight.   Ideally,  FTA  staff  should 
acconpany  contractors  on  site  visits  to  assure  that  actions 
to  correct  deficiencies  and  In^rove  gramtee  performamce  are 
satisfactory,  cost  efficient,  economical  amd  effective.   In 
order  to  acconpllsh  this  oversight  in^rovement  program, 
additional  travel  funds  are  necessary.   It  is  anticipated 
that  $25  thousand  will  be  required. 

Training:   $100  thousand 

In  response  to  the  requirements  of  the  ADA  amd  ISTEA 
initiatives,  FTA  proposes  am  Increase  in  resources  to  meet 
emerging  training  needs.   Training  needs  for  disabled 
employees  Include  Instruction  in  zoom  text  amd  other 
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gXPLAMATIOW  OP  CHANGBS  AMD  ADJUSTMKWTS  (Continued) 
Program  Increasea/Decreaaea  (Continued) : 


conputer  assisted  equipment  for  the  vision- In^alred, 
Interpreters  for  persons  with  hearing  In^alrment  during 
training  courses  and   conferences  emd  dlseiblllty  awareness 
training  seminars  for  supervisors,  memagers  and   en^loyees. 

The  Department  of  Transportation  Is  plaimlng  several 
department - wide  seminars  to  address  deficiencies  In 
managerial  training.   These  seminars  Include  The  Power  of 
Vision  (for  New  Mamagers) ,  The  Power  of  Vlslon-SC  (for 
seasoned  mauiagers) ,  Leadership  Part  III,  Mentor  Training, 
emd  Career  Counseling  and  Career  Planning. 

FTA  participation  in  the  SES  Candidate  Development  Program, 
the  DOT  Fellows  Program,  DOT  Management  Intern  Programs,  the 
FTA  Management  Intern  Program  and  Presidential  Management 
Intern  Program  is  expected  to  Increase  in  FY  1994.   These 
career  development  programs  will  enhance  the  efficiency  amd 
effectiveness  of  the  FTA  staff  in  Inplementing  the  new 
legislation.   The  estimated  cost  for  this  additional  ADA, 
mauiagement  training  and  to  participate  in  development 
programs  is  $80  thousaind. 

Training  of  participants  in  supplemental  reviews  of  risk 
areas  identified  in  Triennial  Reviews,  as  recommended  by  the 
Oversight  Task  Force,  is  amother  high  priority  item  for 
FY  1994.   Two  sessions  of  25  attendees  each  are  plainned  at 
ein  average  cost  of  $400  per  person.   The  estimated  cost  for 
this  training  is  $20  thousamd. 

Worltinq  Capital  Fund  $-^    125 

FTA  requests  an  increase  of  $125  thousand,  as  discussed 
below,  to  allow  continuation  of  critical  operations 
supported  under  the  WCF. 

Operation  amd  maintenance  of  the  Gramts  Mamagement 
Information  System  04IS)  is  funded  under  the  WCF.   In 
FY  1993,  limited  resources  required  FTA  to  defer  a  number  of 
enhamcement  projects  plamned  to  extend  the  life  of  the 
system  and  address  new  requirements.   Funds  in  the  aunount  of 
$100  thousand  are  requested  to  continue  these  projects  in 
FY  1994. 
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EXPLANATION  OF  CHANGES  AND  ADJUSTMENTS  (Continued) 
Program  Increasea /Decreases  (Continued) : 


Printing  requirements  mandated  by  the  new  legislation  will 
require  increased  funding  in  FY  1994.   The  majority  of  this 
printing  is  accomplished  in-house  under  the  WCF  and  includes 
new  regulations  and  Federal  Register  Notices  which  are 
disseminated  to  grantees  and  Federal,  State  and  local 
agencies.   Printing  of  information  handouts,  brochures  and 
training  materials  will  also  be  necessary.   The  estimated 
cost  of  these  new  printing  requirements  is  $25  thousand. 

Equipment  $+  235 

FTA  planned  to  complete  the  final  phase  of  its  multi-year 
office  automation  equipment  replacement  program  in  FY  1993. 
Because  of  budget  constraints,  procurement  of  hardware  and 
software  upgrades  at  the  levels  originally  planned  cannot  go 
forward  in  FY  1993.   The  amount  requested  will  partially 
restore  the  equipment  base  in  FY  1994,  and  allow  FTA  to 
replace  aging  worlcstations  and  purchase  notebooJc  computers 
($140,500),  acquire  new  and  upgraded  software  such  as  Novell 
Netware,  Intel  LAN  Dis)c  and  LOTUS  Freelance  for  Windows 
($28,500),  and  apply  the  remainder  to  upgrading 
communications  technology  ($66,000). 

Eight  FTE  Decrease  -   509 

Consistent  with  the  Administration's  policy  of  reducing 
civilian  personnel  4  percent  over  the  next  three  years,  FTA 
plans  a  reduction  of  eight  FTEs  in  FY  1994,  seven  ceiling 
FTEs  and  one  non- ceiling  FTE.   The  resulting  savings  totals 
$333  thousand  in  salaries,  benefits  and  other  services 
affected  by  a  personnel  reduction.   FTA  plans  to  achieve  the 
reduction  by  attrition.   All  of  the  staffing  reductions  will 
be  absorbed  in  our  Headquarters. 
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EXPLANATIOM  OF  CHANGES  AMD  ADJUSTMEMTS  (Continued) 
Prooraun  IncreaaeB /Decreases  (Continued) : 


Suannary  of  Authorixed  FTA  Staffing  Levels 
(Full-Tlma  Equivalent  Bmployment  Ceiling) 

Enacted  Revised 


FY 

FY 

FY 

FY 

FY 

Office/Area 

1991 

1992 

1999 

1993 

1994 

Administrator 

6 

6 

6 

6 

6 

Executive  Secretariat 

8 

8 

8 

e 

7 

Chief  Counsel 

19 

20 

22 

22 

22 

Public  Affairs 

6 

6 

6 

6 

6 

Civil  Rights 

18 

18 

18 

18 

17 

Budget  and  Policy 

62 

62 

65 

62 

61 

Grants  Management 

56 

58 

65 

63 

62 

Technical  Assistamce 

and  Safety 

45 

45 

48 

47 

46 

Administration 

57 

59 

§3 

64 

62 

HEADQUARTERS  TOTAL: 

277 

282 

301 

296 

289 

Region  I 

11 

14 

14 

14 

14 

Region  II 

18 

22 

22 

22 

22 

Region  III 

19 

21 

21 

21 

21 

Region  IV 

18 

22 

22 

22 

22 

Region  V 

22 

26 

26 

26 

26 

Region  VI 

15 

16 

16 

16 

16 

Region  VII 

11 

12 

13 

13 

13 

Region  VIII 

9 

11 

10 

10 

10 

Region  IX 

20 

24 

23 

23 

23 

Region  X 

? 

10 

10 

10 

10 

REGION  TOTAL: 

1S2 

121 

17? 

177 

177 

FTA  TOTAL: 

429 

460 

478 

473 

466 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

RESEARCH,  TRAINING,  AND  HUMAN  RESOURCES 

Program  and  Rnancing  On  thousands  of  dollars) 


Identification  code 


-1121-0-1-401 


FY  1982 

actual 


FY  1993 

sstlmate 


FY  1904 

estimate 


Program  by  activities: 
00.01       Direct  program 
01.01      Reimbursable  program 
10.00  Total  obligations 

Financing: 
17.00      Recovery  of  prior  year  obligations 
21.40      Unobligated  balance  available,  start  of  year 
22.00      Unobligated  balance  transferred,  net 
24.40      Unobligated  balance  available,  end  of  year 
39.00         Budget  authority  (gross) 


I 

12,623  i 

75  I 


12,698 


(628) 
(271)  > 

(8) 

9,284 
21,075 


9.284 


9,284 


(9,284). 


Budget  authority: 
Current: 
40.00        Appropriation 

Permanent: 
68.00        Spending  authority  from 
offsetting  collections 


21,000 


76 


Relation  of  obligations  to  outlays: 
71.00     Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
78.00      Adjustments  in  unexpired  accounts 
87.00     Outlays  (gross) 


12,698  : 

9,284 

32,202  : 

32,814  i 

25,475  , 

(32,814); 

(25,475) 

(12,846) 

!         (628)' 

t 

...   J 

11,458 


16.623 


12,629 


Adjustments  to  budget  authority  and  outlays: 
Deductions  for  offsetting  collections: 
88.00        Federal  funds 
89.00      Budget  authority  (net) 
1  90.00      Outlays  (net) 


_J75i_ 


21,000  . 
11.383  i 


16,623 


12,629 
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PROGRAM  AND  PERFORMANCE  STATEMENT 

RESEARCH,  TRAINING  AND  HUMAN  RESOURCES 

Through  1992,  this  appropriation  was  financed  from  general 
funds.   The  activities  of  this  account,  beginning  in  1993, 
are  financed  in  the  Trams it  Planning  amd  Research  account  along 
with  other  activities  authorized  by  the  Intennodal  Surface 
Transportation  Efficiency  Act  of  1991. 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

RESEARCH,  TRAINING.  AND  HUMAN  RESOURCES 

OaiECT  CLASSIFICATION 

(in  thousands  of  dollars) 


Identification  code     69-1121-0-1-401 


FY190Q  FY  1083         j         FY  1804 

actual  estimate  estimate 


Direct  obligations: 
25.2       Other  services 
41.0       Grants,  subsidies,  and  contributions 

9U.0         Subtotal,  direct  obligations 
98.0    Reimbursable  obligations 


7,442  I 
5,181  1 


12,623 
76 


6,863 
2,321 


9,284 


1.9        Total  obligations 


12.698 


9,284 
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APPROPRIATION  LANGUAGE 
Interstate  Transfer  Grants  -  Transit 


For  necessary  expenses  to  carry  out  the  provisions  of  23  U.S.C. 
103(e)(4)  related  to  tremsit  projects,  [$75,000,000]  $45,000,000, 
to  remain  availaible  luitil  expended.  (Department  of  Transportation 
and  Related  Agencies  Appropriations  Act,    1993.) 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

INTERSTATE  TRANSFER  GRANTS  -  TRANSfT 

Program  and  Rriancirtg  (In  thousands  of  dollars) 


IdentHicatlon  code    69-1127-0-1-401 


FY  1962 

actual 


FY  1993 
estimate 


FY  1994 

estimate 


I     Program  by  activities: 

'  10.00   Total  obligations  (object  class  41 .0) 


Financing: 

17.00      Recovery  of  prior  year  obligations 
21 .40      Unobligated  balance  available,  start  of  year 
22.00      Unobligated  balance  transferred,  net 
24.40      Unobligated  balance  available,  end  of  year 
40.00        Budget  authority  (appropriation) 


154,832  ■ 

( 

(1.663)1 

(29.160): 

(300); 

36.291  i 


160.000 


111,291 


(36,291)1 


75,000 


45.000 


...  I 


45.000 


1     Relation  of  obligations  to  outlays: 

1 

!                   1 

i 
1 

!  71.00 

Total  obligations 

1              154,832  1 

111,291 

45,000  1 

'  72.40 

Obligated  balance,  start  of  year 

1               394,584  1 

309,713 

267,019  1 

i  74.40 

Obligated  balance,  end  of  year 

i               (309,713); 

(267,019) 

(203,979): 

77.00 

Adjustments  In  expired  accounts 

(123): 

... 

...  ' 

'  78.00 

Adjustments  in  unexpired  accounts 
Outlays 

(1,663) 

... 

90.00 

1               237.917  i 

153.985 

108.040  1 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
INTERSTATE  TRANSFER  GRANTS  -  TRANSIT 


For  1994,  $45  million  in  general  funds  is  requested  to  fund 
transit  capital  projects  substituted  for  previously  withdrawn 
segments  of  the  Interstate  Highway  System.   This  would  leave  a 
total  funding  level  of  $38  million  needed  in  the  future  to 
complete  the  Federal  funding  commitment  for  this  prograun. 
Funding  will  be  apportioned  according  to  the  cost  to  con^jlete 
transit  substitute  projects  as  follows:  New  York  -  54  percent, 
Baltimore,  Maryland  -  23  percent,  Portland,  Oregon  -  7  percent, 
and  all  others  -  16  percent. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  TRANSIT  ADMINISTRATION 

INTERSTATE  TRANSFER  GRANTS  -  TRANSIT 

Comparative  Summary  of  Activity 
(Dollars  in  Thousands) 


FY  1992      FY  1993     FY  1994 
Enjicted     Enacted    Request 

Appropriation  $160,000     $75,000    $45,000 


The  Interstate  Transfer  Grants  -  Transit  progreun  provides 
Federal  financing  to  allow  States  and  localities  which 
withdrew  nonessential  Interstate  segments  to  fund  substituted 
public  transportation  capital  improvements  under  the 
provisions  of  23  U.S.C.  103(e)(4).   Through  FY  1992,  States 
and  localities  have  withdrawn  about  $6.5  billion  in 
previously  approved  segments  of  the  Interstate  System  and 
substituted  transit  capital  projects  in  their  place. 

For  FY  1993,  ISTEA  authorized  $164.8  million  for  completion 
of  the  transit  portion  of  the  Interstate  Transfer  Grants 
program.   However,  ISTEA  does  not  authorize  funds  for 
FY  1994  and  beyond.   Funding  in  FY  1993,  at  $75  million,  was 
not  enough  to  fully  complete  transit  projects  funded  under 
this  program.   FTA  estimates  a  cost  to  complete  funding  for 
this  prograun  at  $83.5  million  for  FY  1994.   FTA  requests 
$45  million  in  FY  1994,  and  plans  to  request  the  remaining 
portion,  about  $38  million  in  FY  1995  to  complete  funding  for 
the  transit  projects  under  this  program.   This  FY  1994  eunount 
includes  $44.8  million  for  the  costs  to  complete  project 
funding  and  a  one-half  percent  takedown  of  $.2  million  for 
Section  23  oversight  activities. 

In  accordance  with  the  ISTEA,  the  FY  1994  appropriation  for 
transit  substitute  projects  will  "...  be  apportioned  in 
accordance  with  cost  estimates  adjusted  by  the  Secretary." 
The  requested  $45  million  will  be  apportioned  among  the 
remaining  16  areas  eligible  for  transit  substitute  funding  in 
proportion  to  the  remaining  cost  to  con^jlete  as  follows: 
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INTERSTATE  SUBSTITUTE  TRANSIT  GRANTS 
COST  TO  COMPLETE 


WITHDRAWAL 
AREA 

SACRAMENTO,  CA 

SAN  FRANCISCO,  CA 

KILLINGLY,  CT 

HARTFORD ,  CT 

WASHINGTON,  D.C. 

CHICAGO,  IL 

WATERLOO,  lA 

BALTIMORE,  MD 

BOSTON,  MA 

NEW  YORK  CITY,  N.J. 

ALBANY ,  NY 

NEW  YORK,  N.Y. 

CLEVELAND,  OH 

PORTLAND,  OR 

PROVIDENCE,  RI 

MEMPHIS,  TN 

SUBTOTAL 

SECTION  23  TAKEDOWN 
TOTAL 


ESTIMATED 
TRANSIT  COST 
TO  COMPLETE 
AS  OF  9/30/93 

$65,861 

2,507,425 

302,728 

906,509 

158.235 

1,879,023 

135,597 

19,632,202 

1,142,020 

101,482 

35,222 

44,664,500 

3,073,007 

4.704,179 

2,563,632 

1020.773 

$83,112,415 

417.650 

$83,530,065 
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APPROPRIATION  LANGUAGE 
Washington  Metro 

For  necessary  expenses  to  carry  out  the  provisions  of 
section  14  of  Public  Law  96-184  euad  Public  Law  101-551, 

[$170,000,000]  $200,000,000,    to  remain  availeible  until  expended. 

^Department  of  Transportation  and  Related  Agencies  Appropriations 
Act,    1993.) 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

WASHINQTON  METRO 

Program  and  Rnancing  (m  thousands  of  doilars) 


Identification  code    e9-l12&-0-1-401 


FY188B 
actual 


FY  1983 
estimate 


FY  1984 
estimate 


I  Program  by  activities: 

1 10.00  Total  obligations  (object  class  41 .0) 


I 


123,360 


171,407 


200,000 


Rnancing: 
'.  21.40      Unobligated  balance  available,  start  of  year 
24.40      Unobligated  balance  available,  end  of  year 
40.00      Budget  authority  (appropriation) 


(787); 

1,407  ; 


124.000 


(1.407)1 


170,000 


200.000 


I 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
90.00  Outlays 


123,380  ! 
430.021  I 
(389.954) 


171,407 
389.954 
(382.453) 


200.000  : 

382.453  i 
(444.326) 


163.447 


178,908 


138.127 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
WASHINGTON  METRO 


The  National  Capital  Transportation  Amendments  of  1979  (Stark- 
Harris)  ,  authorized  $1.7  billion  in  Federal  funds  to  support  the 
construction  of  the  Washington  Metrorail  system.   In  addition, 
the  National  Capital  Tremsportation  Amendments  of  1990  authorized 
another  $1.3  billion  in  Federal  capital  assistemce  to  coit5)lete 
construction  of  the  planned  103 -mile  system. 

For  1994,  $200  million  is  requested  under  the  1990 
authorization  to  continue  funding  the  103 -mile  system  under 
Federal  Transit  Administration's  Full  Funding  Grant  Agreement 
with  Washington  Metropolitan  Area  Transit  Authority.   These  funds 
will  be  used  to  initiate  or  continue  construction  of  the 
Franconia/Springfield  and  Glenmont  lines,  emd  to  provide  for 
management  auid  consultants,  real  estate  acquisition,  and  other 
expenses  such  as  contingencies  and  insurance. 
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DEPARntlEhfT  OF  TRANSPORTATK)N 

FEDERAL  TRANSTT  AOMINISTRATtON 

FORMULA  QRANTS 

Object  CtaMification 
On  thousands  of  dollars) 


;  I        FY  1002        j        FY  1993  FY  1994 

Identification  code    69-1129-0-1-401  I         actual         ;       estintate       '       estinrtate 


1 
i  41.0       Grants,  subsidies,  and  contributions  j  1,562,048;  667,122;  725,916 

'  99.0       Reimbursable  obligations  ] ...  j  1,049,025  I  1.129.951 

!  I  \  ^ 

I  99.9  Total  obligations I  1,662,046  i  1,716,147  i  1,855.867 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  TRANSIT  ADMINISTRATION 

WASHINGTON  METRO 

Comparative  Summary  of  Activity 
(Dollars  in  Thousands) 

FY  1992       FY  1993     FY  1994 
Enacted      Enacted    Request 

Appropriation  $124,000     $170,000   $200,000 

Pioblic  Law  96-184,  the  National  Capital  Transportation  Amendments 
of  1979  (Stark-Harris  legislation) ,  authorized  a  total  of 
$1.7  billion  in  Federal  capital  assistance  to  the  Washington 
Metropolitan  Transit  Authority  (WMATA)  for  construction  of  the 
Washington  Metrorail  System  starting  in  FY  1982.   It  also 
authorized  additional  Federal  participation  in  the  retirement  of 
bonds  issued  by  WMATA.   In  addition.  Public  Law  101-551,  the 
National  Capital  Transportation  Amendments  of  1990,  authorizes  an 
additional  $1.3  billion  in  Federal  capital  assistance  for 
construction  of  the  remaining  13.5-miles  of  the  planned  103-mile 
Washington  Metrorail  System. 

In  FY  1993,  $170  million  was  appropriated  for  WMATA.   This  funding 
includes  $16.1  million  from  Stark-Harris  and  $153.9  million  in 
funds  made  available  by  the  National  Capital  Transportation 
Amendments  of  1990.   In  FY  1994,  we  are  requesting  $200  million 
under  P.L.  101-551,  to  support  the  "fast  track"  construction  of 
the  Washington  Metrorail  System. 

89 .5 -Mile  System 

In  FY  1993,  the  remaining  balance  of  $16.1  million  in  funding 
under  the  $1.7  billion  Stark-Harris  authorization  was 
appropriated.   This  exhausts  the  authorization  and  completes  the 
Federal  commitment  under  the  1986  Full  Funding  Grant  Agreement  for 
the  89.5  mile  component  of  the  103  mile  system. 

Construction  Beyond  89.5-MileB 

To  complete  the  103 -mile  system,  the  Stark-Harris  authorization 
was  amended  on  November  15,  1990,  (P.L. 101-551)  to  add  an 
additional  $1.3  billion  in  Federal  funds  over  an  eight-year  period 
or  more,  to  complete  the  system.   The  local  matching  share  under 
the  $1.3  billion  authorization  extension  has  been  raised  to  37.5 
percent  (62.5  percent  Federal).   Under  the  original  Stark-Harris 
legislation,  the  matching  ratio  was  20  percent  local  and 
80  percent  Federal. 
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Under  the  $1 
agreed  upon 
the  final  13 
FY  1993,  $20 
$50  million 
plans  comple 
constructing 
that  the  ent 
billion  reau 
requested  in 
as  follows: 


.3  billion  authorization,  the  FTA  and  WMATA  have 
the  following  "fast  track"  construction  schedule  for 
.5  miles:  $96  million  in  FY  1992,  $154  million  in 
0  million  for  five  years  beginning  in  FY  1994,  and 
in  FY  1999.   The  "fast  track"   construction  schedule 
tion  of  the  remaining  13.5  miles  in  eight  years  by 

more  than  one  segment  at  a  time,  thereby  assuring 
ire  103 -mile  system  can  be  completed  within  the  $1.3 
thorization.   Funding  appropriated  in  FY  1993  and 

FY  1994  under  the  "fast  track"  plan  will  be  utilized 


(In  millions  of  dollars) 
FY  1993     FY  1994 


Project  management,  consultants, 
start-up,  force  account,  and 
work  equipment 

Franconia  route  construction 


$  3.0 
87.9 


$10.5 
39.3 


Glenmont  route  construction 


37.7 


45.9 


U  Street/Fort  Totten  engineering  and 
construction 


16.2 


53.4 


Branch  Avenue  engineering  and  construction       9.1      50.9 

Total  Federal  Share  $153.9    $200.0 

(Note:  Contingency  and  insurance  costs  are  included  in  individual 
line  estimates.) 

Total  System  Cost 

Upon  completion  of  a  103 -mile  system,  it  is  estimated  that  a  total 
of  $12.6  billion  of  capital  (local  and   Federal)  will  have  been 
invested  in  the  VIMATA  rail  system  as  shown  in  Teible  1.   The 
Federal  Government's  portion  will  be  $9.0  billion.   This  figure 
includes  Stark- Harris  funding  from  the  1990  reauthorization,  and 
the  interest  and  principal  payments  on  the  guaranteed  bonds.   The 
Federal  commitment  on  the  bonds  includes:   1)  a  $51.7  million 
annual  payment  to  WMATA  for  the  two- thirds  Federal  share  of 
interest  payments  on  $997  million  in  bonds  that  become  due 
in  the  years  2012  through  2014;  and  2)  $665  million  for  the 
two-thirds  Federal  share  of  principal  on  tho^e  bonds. 
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TABLE  1 


WASHINGTON  METRO  FUNDING  SUMMARY 
(89.5  Mile  System) 


FUNDS  APPROPRIATED  (MATCH) 

Direcl  Appropriations  (1/3-2/3's) 

Mid-City  Line  add-on  (100%  DC) 

Add-ons  (100%  local) 

Elderly  and  Handicapped  Facilities  (20%-e0%) 

Arlington  Cemetery  Station  (100%  Federal) 

Federal-Aid  Urban  Systems  (l0%-90%) 

Interstate  Transfer  Grants  -  Transit 


Stark-Harris  (20%-80%) 

(Local) 

(Federal) 

FY  1983 

S60.0 

S240.0 

FY  1984 

62.5 

250.0 

FY  1985 

62.5 

250.0 

FY  1966 

54.0 

217.2 

FY  1987 

50.0 

201.1 

FY  1988 

44.9 

180.5 

FY  1989 

41.8 

168.0 

FY  1990 

21.1 

84.7 

FY  1990  di 

ug  assessment 

N/A 

0.3 

FY  1991 

15.9 

64.1 

FY  ^992 

7.0 

28.0 

FY  1993 

4.0 

16.1 

FY  1986-93  PMO  (100%  Fed) 

N/A 

IS4.8) 

(In 

millions  of  dollars) 

LOCAL 

FEDERAL 

TOTAL 

$573.6 

$1,147.0 

51,720.5 

3.0 

0.0 

3.0 

12.9 

0.0 

12.9 

13.0 

52.0 

65.0 

0.0 

7.4 

7.4 

3.2 

28.5 

31.7 

453.8 

2,155.8 

2.609.6 

Subtotal.  Stark-Harris  1/ 

Matching  Bond  Sales 

SUBTOTAL  -  FUNDS  APPROPRIATED  TO  DATE  (FY  1993) 

BOND  OBLIGATIONS  (FY  1979  -  2014) 

Interest  Payments  on  Bonds  (1/3-2/3) 

Principal  Payments  on  Bonds  (1/3-2/3) 

SUBTOTAL  -  BOND  OBLIGATIONS 

TOTAL  COST  FOR  89.5  MILE  SYSTEM 


1/  The  Stark-Harris  drawdown  does  not  reflect  the  sequestration  in  fiscal 
year  1986  (S9.8  million).  With  an  appropriation  of  $16,041  million  in 
FY  1993,  the  S1.7  billion  Stark-Harris  authorization  was  fully  funded. 


423.7 
48.5 


1,631.6 


1,700.0 

0.0 

5,090.7 


2.123.7 
48.5 


6.622.3 


882.7 

1,065.4 

2.948.1 

332.4 

664.7 

997.1 

1,316.1 

2.630.1 

3,945.2 

$2,846.7 

$7,720.8 

510,567.5 
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WASHINGTON  METRO  FUNDING  SUMMARY 
(13.5  Mile  System) 


(In  millions  of  dollars) 
LOCAL  FEDERAL  TOTAL 


NATIONAL  CAPITAL  AMENDMENTS  OF  1990 
REMAINING  13.6  MILES  (37.6%-62.6%) 


$776.1 


$1,300.0 


S2,076.1 


FUNDS  APPROPRIATED 

(Local) 

(Federal) 

FY  1992 

$67.3 

S96.0 

FY  1993 

$91.9 

163.9 

FY  1994  REQUEST 

$119.4 

200.0 

FY  1992-94  PMO  (100%  Fed) 

(N/A) 

I$2.21 

SUBTOTAL,  NATIONAL  CAPTIAL 

266.6 


449.9 


718.5 


REMAINING  NATIONAL  CAPITAL  AMENDMENTS 

Available  (or  future  appropriations 
PMO 

TOTAL  COST  FOR  13.6  MILE  SYSTEM 


507.6 
(N/A) 

$776.1 


aso.i 

1*3) 


$1,300.0 


1,357.6 
14.3) 


$2,076.1 


GRAND  TOTAL,  103  MILE  SYSTEM 


$3,622.8 


$9.020.8 


$12,643.6 
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APPROPRIATION  LANGUAGE 
Formula  Grants 


For  necessary  expenses  to  carry  out  the  provisions  of 
sections  9,  16(b)(2),  and  18  of  the  Federal  Transit  Act,  to 
remain  availcJale  until  expended, [$650, 975, 000]  $625,916,000: 
Provided,    That  no  more  than  [$1,700,000,000]  $2,454,867,000   of 
budget  authority  shall  be  available  for  these  purposes:  Provided 
further,    That,  notwithstamding  any  other  provision  of  law,  of  the 
funds  provided  under  this  head  for  formula  grants  no  more  tham 
$802,278,000  may  be  used  for  operating  assistance  under 
section  9  ()c)  (2)  of  the  Federal  Transit  Act.   ^Department  of 
Transportation  emd  Related  Agencies  Appropriations  Act  1993.) 
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DEPARTMEriT  OF  TRANSPORTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

FORMULA  GRANTS 

Program  and  Financing  (in  thousands  of  dollars) 


FY  1002         1 

FY  1903 

FY  1904 

Identification  code     69-1129-0-1-401 

actual         ! 

estimate 

estimate        i 

1 
;     Program  by  acttvtties:                                                   i 

i 
1 

1      Direct  program:                                                               | 

i 

'  00.01 

Urban  formula  grants                                           1 

1,449,018  1 

617,758  1 

687,176  , 

'  00.02 

Non urban  formula  grants                                    ; 

112,164  I 

49.349  : 

38.740 

00.03 

Rural  transportation  assistance                         ■_ 
Total  direct  program                                         ; 

876  i 

15 

00.91 

1,562,048 

667,122 

725,916 

01.01 

Reimbursable  program                                      '■_ 

1,049,025 

1,129,951 

10.00 

Total  obligations                                             i 

1,562,048  1 

1.716,147 

1,866,867 

Rnancing: 

! 

: 

17.00 

Recovery  of  prior  year  obligations 

(137,169) 

1 

,21.40 

Unobligated  balance  available,  start  of  year 

(376,315), 

(466,147) 

(450,000) 

22.00 

Unobligated  balance  transferred,  net                 : 

308 

24.40 

Unobligated  balance  available,  end  of  year       ; 

466,147  I 

450,000 

350,000 

25.00 

Unobligated  balance  expiring 
Budget  authority  (gross) 

4,981 

39.00 

1,520,000 

1,700,000  ; 

1,755,867 

Budget  authority: 
Current: 
,  40.00       Appropriation 

Permanent: 
68.00      Spending  authority  from 
offsetting  collections 


1,620,000 


650,975 


1,049,026 


625,916 


1.129,951 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
78.00      Adjustments  in  unexpired  accounts 
87.00  Outlays  (gross) 


1,562,048  ! 

2,932,748  ^ 

(2,489.378)1 

(137.169) 


1.868.249 


1,716,147  ; 
2,489,378  j 
(2,411,276)1 


1.794.249 


1,855,867  : 
2,411,276  ; 
(2.499.400) 


1.767.743 


Adjustments  to  budget  authority  and  outlays: 
Deductions  for  offsetting  collections: 
88. 3D        Trust  funds 
89.00      Budget  authority  (net) 
90.00      Outlays  (net) 


1,620,000 
1.868,249 


(1,049,026) 


650,976 
745,224 


(1,129.951) 


625,916 
637,792 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

FORMULA  GRANTS 

SUMMARY  OF  BUDGET  AUTHORTTY  AND  OUTLAYS 

On  thousands  ot  dollars) 


FY  1992  FY  1983  FY  1994 

actual  estimate  estimate 


Enacted/requested: 

Budget  authority 
Outlays 

Stimulus  and  other  supplemental  proposals: 
Budget  authority 
Outlays 

Investnrwnt  proposal: 

Budget  authority 
Outlays 

Total: 

Budget  authority 

Outlays 


1     1.520.000  ; 

650,975  • 

625.916 

1,868.249 

745,224 

637.792 

1             j 

466.490  : 

...: 

•  »  1 

1          ^^^  ■ 

1 

8.267 

105.659 

699,000 
34,950 

1,520.000 

i 
1.117.465 

1,324,916 

1,868.249 

753.491  ; 

778,401  , 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
FORMULA  GRANTS 


In  1994,  a  total  of  $2.5  billion  is  requested  for  Formula 
Grants,  which  includes  $699  million  in  funds  contained  in  the 
Administration's  investment  proposal  for  Formula  Grants.   These 
funds  may  be  used  for  a  wide  variety  of  mass  transit  purposes 
including  planning,  construction  of  facilities,  purchase  of  buses 
and  railcars,  and  in  some  cases  for  operating  assistance. 
Activities  funded  under  this  account  are: 

Orbcin  Formula  Grants    (Sections  9  and  9B)  .    -    $2.2  billion  will 
be  apportioned  by  legislative  formula  for  use  in  urbanized  areas 
with  populations  of  more  than  50,000.   Not  to  exceed  $802  million 
of  that  amount  will  be  availaible  for  operating  assistance  in 
urbanized  areas.   Most  urban  formula  grants  funds  not  availcLble 
for  operating  assistance  may  be  transferred  to  the  Federal 
Highway  Administration  for  use  on  highway  projects  at  State  and 
local  discretion. 

Nonurban  Formula  Grants    (Section  18) .    -    $131  million  will  be 
apportioned  according  to  a  legislative  formula  based  on  each 
State's  nonurban  population  to  areas  with  populations  of  less 
than  50,000. 

Elderly  and  Disabled    (Section  16) .    -    $59  million  will  be 
apportioned  for  the  Elderly  and  Disabled  program  to  each  State 
according  to  a  legislatively  required  formula  to  assist  in 
providing  transportation  to  the  elderly  and  persons  with 
disabilities.   Funds  may  be  made  available  to  private  nonprofit 
organizations  and  to  public  bodies  when  certain  requirements  are 
met. 

Metropolitsm  Plemning  Grants.     (Section   8).    -    $21.2  million  will 
be  apportioned  to  States  by  existing  statutory  formula  for  the 
purposes  of  metropolitan  planning  activities.   This  amount  is  in 
addition  to  funds  provided  from  Transit  Planning  and  Research  for 
this  purpose. 
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DEPARTMENT  OF  TRANSPOfTTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

FORMULA  GRANTS 

Object  Class  rfication 
Cm  thousands  of  dollars) 


Identification  code     60-1129-0-1-401 


FY  1902 

1         actual 

FY  1993 
estimate 

FY  1994 
estimate 

1,662.048  i 

667,122  i 
1,049,025 

1 

725,916  ; 
1,129.951 

1,562,048  1 

1,716.147  i 

1,855.867 

41.0       Grants,  subsidies,  and  contributions 
99.0       Reimbursable  obligations 

99.9  Total  obligations 
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APPROPRIATION  LAIJGUAGE 

Formula  Grants   -   Investment  Proposal 

In  addition   to  amounts  otherwise  available  under  this 
heading,    and  subject   to   the  same   terms  and  conditions,    for 
necessary  expenses   to  carry  out   the  provisions  of  sections  9, 
16(b)  (2),    and  18  of  the  Federal   Transit  Act,    as  amended,    to 
remain  available  until   expended,    $699,000,000.    Provided,    That, 
notwithstanding  any  other  provision  of  law,   none  of  the  funds 
provided  under  this  head  may  be  used  for  operating  assistance 
under  section  9 (k)  (2)    of  the  Federal   Transit  Act. 
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DEPARTMENT  OF  TRAf4SPORTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

FORMULA  GRANTS  INVESTMENT  PROPOSAL 

Program  and  Financing  (in  thousands  of  dollars) 


FY  1992                 FY  1993  FY  1994 

Identification  code     69-1 129-7-1-401 actual  estimate estimate 


661,703 
9.367 


Program  by  activities: 

Direct  program: 
00.01      Urban  formula  grants 
00.02      Elderly  &  disabled  grants 

00.03      Non-urban  formula  grants  '■ ^^^J mj 3^' 9^0 

10.00  Total  obligations  (object  class  41.0)  699,000 

Financing: 
40.00      Budget  authority  (appropriation) ._^ ■_^:_ 699.000 

Relation  of  obligations  to  outlays: 
71.00      Total  Obligations  —  —  699,000 

74.40      Obligated  balance,  end  of  year  ■_^ ■_::, (664.050) 

90.00      Outlays iii_, :::_, 34.950  , 
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PROGRAM  AND  PERFORMANCE 
FORMULA  GRANTS  -  INVESTMENT  PROPOSAL 

The  1994  Federal  Transit  Administration  (FTA)  investment 
initiative  proposes  an  additional  $699  million  for  FTA's  Formula 
Grants  Program.   These  funds,  together  with  $2.7  billion  in 
capital  grants  included  elsewhere  in  this  budget,  will  provide  a 
total  of  $3.4  billion  in  capital  assistance,  excluding  grants  for 
Washington  Metrorail  and  the  Interstate  Transfer  Program.   This 
is  an  increase  of  about  $800  million,  or  30  percent,  in  capital 
funding  over  the  enacted  1993  level. 

These  funds,  together  with  State  and  local  investment,  will  be 
used  to  upgrade  rail  facilities  and  equipment,  and  replace  rail 
rolling  stock,  thus  beginning  to  eliminate  the  rail  investment 
backlog.   These  funds  will  also  fund  bus  and  van  replacement  and 
bus  facility  rehabilitation.   The  new  vehicles,  needed  to  replace 
the  aging  U.S.  transit  fleet,  will  not  only  be  safer  and 
contribute  to  improved  air  quality,  but  will  also  be  more 
accessible  to  disable  persons. 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  TRANSIT  ADMINISTRATION 

FORMULA  GRANTS 

Comparative  Summary  of  Activity 
(Dollars  in  Thousands) 

FY  1992      FY  1993     FY  1994 
Enacted     En^ctgd    Request 

Budget  Authority: 

General  Fund  $1,520,000    $650,975  $1,324,916 

Trust  Fund  463.733a/  1.049.025  1.129.951 

Total  $1,983,733   $1,700,000  $2,454,867 

Program  Structure 

The  Intermodal  Surface  Transportation  Efficiency  Act  (ISTEA)  of 
1991  authorizes  funds  to  carry  out  sections  9,  9B,  11(b),  12(a), 
16(b),  18,  23,  and  26  of  the  Federal  Transit  Act,  and  substitute 
transit  projects  under  section  103(e) (4)  of  title  23,  United 
States  Code.   These  authorized  programs  are  established  as 
takedowns  from  the  amounts  made  available  for  Formula  Grants  in 
any  fiscal  year.   The  FY  1994  request  for  this  program,  prior  to 
ta)cedowns,  amounts  to  $2.6  billion  of  the  $3.1  billion  authorized 
in  ISTEA. 

The  section  11(b)  University  Transportation  Centers;  section  12(a) 
Administrative  Expenses;  Interstate  Transfer  Grants -Transit;  and 
section  26  Transit  Planning  and  Research  program  have  individual 
justifications  under  their  separate  headings. 

Section  23  of  the  Federal  Transit  Act,  as  amended  authorizes  take 
down  of  1/2  of  one  percent  from  section  9  and  section  18  for 
project  management  oversight,  safety,  procurement,  management  and 
financial  compliance  reviews  and  audits. 

Funding  by  Activity 

FY  1992      FY  1993     FY  1994 
Pr>gCte«J     Enacted    Request 

Section  8,  Planning                  -0-  -0-  $21,176 

Section  9,  Urban  Formula       $1,822,762  $1,560,539  2,244,097 

Section  16,  Elderly  and  Disabled    54,884  48,636  58,985 

Section  18,  Nonurban  Formula       106. 087  90. 825  130. 609 

Grand  Total,  Formula       $1,983,733   $1,700,000  $2,454,867 

a/  Urban  Formula  section  9B  grants  ($4  08,849)  and  Elderly  and 
Disabled  grants  ($54,884)  were  funded  from  Discretionary  Grants  in 
FY  1992,  but  are  shown  here  for  comparability. 
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The  FY  1994  budget  request  of  $2.5  billion,  including  $699  million 
in  funds  for  the  Administration's  investment  proposal,  represents 
an  increase  of  $755  million  or  a  44  percent  increase  over  enacted 
funding  made  available  in  FY  1993.   This  will  provide  capital  and 
planning  resources  to  address  capital  needs  for  bus  replacement, 
facility  construction  and  fixed  guideway  modernization.   It  will 
also  assist  in  meeting  the  capital  costs  related  to  Clean  Air  Act 
and  ADA  implementation.   In  addition,  this  funding  level  will 
provide  a  level  of  operating  assistance  consistent  with  the  past  7 
years . 

Section  8,  Metropolitan  PlaLiining 

A  request  of  $21.2  million  is  included  for  section  8  planning 
activities  in  FY  1994  under  the  Formula  Grants  program.   These 
funds,  together  with  $38.3  million  set -aside  under  the  Transit 
Planning  and  Research  program,  that  total  $59.4  million,  will 
assist  in  the  implementing  ISTEA  requirements  in  the  expanded  role 
and  responsibilities  of  the  Metropolitan  Planning  Organizations 
(MPOs)  within  the  Nation's  urban  areas. 

The  combined  funding  of  $59.4  million  for  the  MPO's  planning 
activities  equates  to  the  ISTEA  statutory  level  allowed  for  MPO 
planning.   Section  8  planning  funds  will  be  apportioned  to  the 
States  by  statutory  formula  for  the  purposes  of  planning 
activities  under  Section  8 (n)  of  the  Federal  Transit  Act,  as 
amended . 

Section  9,  Urban  Fonnula 

Operating  Assistance  -  In  FY  1994,  this  budget  proposes  funding  at 
$802,278,000  which  would  maintain  nearly  the  same  level  as  the 
last  seven  years. 

The  following  table  shows  the  percentage  of  total  operating  costs 
covered  by  Federal  operating  assistance: 

Federal  Assistance 

As  Percentage  of 

Operating  Expenses 

(1991) 


Area  Size  in  Pbpulati 

.on 

Over  1  million 

3.8% 

500,000  -  1  million 

11.5% 

200,000  -  500,000 

16.2% 

under  200, 000 

20.0% 

National  Total 

5.1% 
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Capital  Assistance  -  In  FY  1994,  $1.4  billion  is  proposed  for 
capital  assistance,  an  increase  of  $684  million  over  the  FY  1993 
enacted  level  of  $758  million.   In  FY  1993,  the  amount  available 
for  capital  formula  grants  was  $262  million  less  than  the  FY  1992 
funding  of  $1.02  billion.   The  requested  FY  1994  budget  not  only 
brings  capital  funding  back  up  to  levels  funded  in  the  early 
1990 's  but  increases  capital  formula  funding.   This  is  consistent 
with  the  Administration's  goal  to  increase  investment  in  the 
Nation's  infrastructure.   The  requested  increase  for  FY  1994  will 
be  used  for  a  wide  variety  of  mass  transit  projects,  which  provide 
for  routine  capital  replacement  and  are  the  backbone  for  transit 
operations. 

Funds  will  be  used  to  upgrade  rail  facilities  amd  ecjuipment,  and 

replace  rail  rolling  stock,  thus  beginning  to  eliminate  the  rail 
investment  backlog.   These  funds  will  also  fund  bus  amd  vam 

replacement  and  bus  facility  rehabilitation.  The  newer  vehicles, 

to  replace  the  aging  U.S.  transit  fleet,  will  be  safer,  more 

reliable,  contribute  to  improved  air  quality,  amd  be  accessible  to 
person  with  disaibilities. 

Bus  Capital 

Bus  services  remain  the  mainstay  of  transit  systems  in  nearly  all 
urbanized  areas.  Ninety- five  percent  of  the  urbanized  areas  in 
which  transit  is  provided  have  only  bus  service.   In  FY  1991, 
there  were  about  5.0  billion  urban  transit  bus  rides,  about 
65  percent  of  all  transit  trips. 

In  1991,  the  total  bus  and  paratransit  fleet  was  over  55,000  and 
transit  systems  had  over  600  maintenance  facilities  for  bus  and 
paratransit  systems.   In  order  to  assure  that  transit  service 
remains  safe,  clean  and  reliable,  transit  operators  must 
continually  recapitalize  this  investment  by  replacing  overage 
vehicles  and  assuring  that  bus  facilities  remain  in  proper 
condition.  The  current  average  age  of  standard  tramsit  buses  is 
8.2  years.   The  increase  in  Federal  capital  funding  over  the 
FY  1993  level  will  provide  the  opportunity  for  gramtees  to  replace 
overage  buses,  thus  bringing  fleet  age  more  in  line  with  the  FTA 
recommended  6  year  average  fleet  age  standard.   In  addition,  funds 
will  be  availeUole  for  much  needed  facility  investments. 

In  some  urbanized  areas  alternative  fuel  buses  may  be  required  to 
comply  with  the  Clean  Air  Act.   Section  9  funds  will  be  the 
primary  source  of  funds  to  cover  the  costs  of  alternative  fuel 
buses  and  retrofitted  bus  facilities  to  hamdle  alternative  fuels. 
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Fixed  Guideway  Modernization 

The  major  goal  of  the  fixed  guideway  modernization  activity 
remains  the  stabilization  and  restoration  of  conditions  on  the 
Nation's  older  fixed  guideway  (rail)  systems.   The  Rail 
Modernization  Study,  released  in  1987,  estimated  that  the  total 
cost  to  restore  the  Nation's  rail  systems  to  good  condition  over  a 
ten  year  period  would  be  about  $18  billion  in  1983  dollars. 
Information  from  the  Rail  Modernization  Study  indicates  that  about 
40  percent  of  this  cost  is  for  recapitalization  to  maintain 
conditions  and  the  rest  to  improve  deteriorated  conditions  to  an 
appropriate  level. 

The  1992  Section  308  Report  estimates  that,  in  1992  dollars,  about 
$950  million  per  year  is  necessary  to  maintain  rail  conditions. 
This  includes  the  costs  to  make  stations  and  rail  cars  accessible 
to  meet  ADA  requirements.   The  Report  further  estimates  that 
another  $1.37  billion  is  needed  to  improve  conditions  to  a  good 
state  of  repair. 

Recent  levels  of  Federal  investment  have  been  sufficient  to  meet 
the  goal  of  stabilizing  rail  conditions,  and  made  modest  progress 
toward  meeting  the  goal  of  improving  conditions.   However,  the 
FY  1994  request  will  make  even  more  progress  toward  improving 
overall  conditions,  particularly  when  combined  with  State  and 
local  funds.   State  and  local  governments  recently  have  been 
providing  a  significant  amount  of  funding  in  addition  to  that 
needed  to  match  Federal  funds  for  fixed  guideway  modernization. 
Together  these  resources  should  permit  a  significant  share  of  the 
backlog  to  be  eliminated. 

Section  16,  Blderly  and  Disabled 

In  FY  1994  this  budget  proposes  $59.0  million,  an  increase  of 
approximately  $10  million  over  the  enacted  FY  1993  level,  to 
support  the  Section  16  program.   This  is  consistent  with  ISTEA 
which  authorizes  for  this  program  1.34  percent  of  the  total 
funding  made  availeible  for  the  Federal  Transit  Administration, 
excluding  funding  for  the  WMATA. 

Funds  under  this  program  are  available  for  capital  expenses  to 
support  the  provision  of  transportation  services  to  meet  the 
special  needs  of  elderly  persons  and  persons  with  disabilities. 
Such  expenses  include  the  purchase  of  vehicles  and  equipment,  and 
the  acquisition  of  transportation  services  under  a  contract,  lease 
or  other  arrangement . 
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The  requirement  that  all  fixed  route  transit  systems  provide 
paratransit  service  under  the  ADA  has  encouraged  increased 
coordination  among  providers  of  specialized  transportation 
services  and  those  providing  fixed  route  service.   Section  16 
funds  are  available  to  local  public  bodies,  including  transit 
providers,  that  have  been  designated  by  the  State  as  the  lead 
agency  to  coordinate  specialized  transportation  service. 

Increased  funding  in  FY  1994  will  provide  capital  assistance  to 
approximately  half  of  the  3,500  agencies  nationwide  that  make  up 
the  network  of  services  provided  to  elderly  persons  and 
individuals  with  disabilities  under  this  program. 

Section  IB,  Nomirbazi  Ponmila 

This  budget  requests  $130.6  million  to  fund  activities  under  the 
section  18  nonurban  formula  prograun,  a  $39.8  million  increase  over 
the  FY  1993  enacted  level.   These  additional  funds  are  needed  to 
assist  the  States  in  carrying  out  essential  transit  service  in 
rural  areas.   In  FY  1994,  ISTEA  requires  that  States  spend  a 
statutory  level  of  15  percent  for  intercity  bus  transportation. 
This  increased  funding  will  assist  States  in  meeting  the  new 
requirement  to  support  intercity  bus  service  and  help  meet  the 
needs  of  local  rural  public  transportation  services.   The 
section  18  prograun  assists  the  over  1,000  rural  transit  operators 
to  provide  service  using  over  10,000  vehicles.   About  110  million 
transit  trips  are  provided  per  year. 

The  absolute  amount  of  funds  programmed  by  the  States  for 
operating  assistance  under  this  program  has  remained  virtually 
constant  over  the  years,  while  funding  for  capital  replacement  was 
deferred  in  the  face  of  constrained  budgets  during  the  1980 's. 
Because  formula  funding  for  replacement  vehicles  and  facilities 
was  unavailaUDle,  the  States  looked  increasingly  to  section  3  to 
meet  the  capital  needs  of  nonurbanized  areas  during  this  period. 
The  proposed  funding  level  would  enable  operators  in  nonurbanized 
areas  to  replace  equipment  as  it  meets  its  useful  life  and  within 
the  Section  18  funding  resource. 
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APPROPRIATION  LANGUAGE 
University  Tramsportation  Centers 


For  necessary  expenses  for  University  Transportation  Centers  as 
authorized  by  Section  H(b)  of  the  Federal  Transit  Act,  to  remain 
available  until  expended,  [$2,025,000]  $3,238,000:      Provided, 
That  no  more  them  $6,000,000  of  budget  authority  shall  be 
availeUDle  for  these  purposes.  ^Department  of   Transportation  and 
Related  Agencies  Appropriations  Act,    1993.) 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

UNIVERSTTY  TRANSPORTATION  CENTERS 

Program  and  Rnancing  Qn  thousands  of  dollars) 


Identification  code     69-1136-0-1-401 


FY  1982 

actual 


FY  1993         I 
estinuite       ' 


FY  1994 

estimate 


Program  by  activities: 
00.01       Direct  program 
01.01      Reimbursable  program 
10.00  Total  obligations 


39.00 


Financing: 

Budget  authority  (gross) 


2,025 
3,976 


6.000 


6,000 


3,238 
2,762 


6.000 


6,000  ; 


Budget  authority: 
Current: 
40.00        Appropriation 

Permanent: 
68.00        Spending  authority  from 
offsetting  collections 


2.025 


3,975 


3,238 


2,762 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
87.00 Outlays  (gross) 


6.000 

6.000 

>■•     . 

4,800 

(4,800) 

(7,680) 

1,200 


3,120 


Adjustments  to  budget  authority  and  outlays: 
Deductions  for  offsetting  collections: 
88.00        Federal  funds 
89.00      Budget  authority  (net) 
90.00      Outlays  (net) 


(3,975) 


2,025  ' 


(2,762) 


3,238 
358 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
UNIVERSITY  TRANSPORTATION  CENTERS 


For  1994,  $6  million  is  requested  for  the  University 
Transportation  Centers  program  which  will  be  combined  with 
funding  from  the  Federal  Highway  Administration  to  support 
research,  education  emd  technology  trjinsfer  activities  aimed  at 
addressing  regional  and  national  trajisportation  problems. 

The  Intermodal  Surface  Trajisportation  Efficiency  Act  of  1991 
allows  this  account  to  be  funded  from  a  combination  of  trust 
funds  from  the  Mass  Transit  Account  of  the  Highway  Trust  Fund  as 
well  as  from  general  funds.   The  trust  funds  are  made  available 
under  the  account  heading  of  Trust  Fund  Share  of  Transit 
Programs  and  then  paid  to  this  account  where  they  are 
administered  with  the  general  funds. 
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DEPAFfTMEhfT  OF  TRANSPORTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

UNIVERSnV  TRANSPORTATION  CENTERS 

Object  Classification 

On  thousands  of  dollare) 


Identification  code     e&-1136-0-1-401 


FY  1962 

actual 


FY  1993 
estimate 


FY  1994 
estimate 


I  41.0       Grants,  subsidies,  and  contributions 
I  99.0       Reimbursable  obligations 


2,025 
3,976 


I 


3,238 
2,762 


99.9 


Total  obligations 


6,000  i 


6,000 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  TRANSIT  ADMINISTRATION 

UNIVERSITY  TRANSPORTATION  CENTERS 

Comparative  Summary  of  Activity 
(Dollars  in  Thousemds) 

FY  1992  FY  1993  FY  1994 

Enacted  Enacted  Request 
Budget  Authority 

General  Fund  $2,025  $3,238 

Trust  Fund                 S6-985  3.975  2.762 

Total                $6,985  $6,000  $6,000 

Background 

Section  11(b)  of  the  Federal  Transit  Act,  as  amended,  authorizes 
fimding  for  University  Transportation  Centers  (UTC) .   The  mission 
of  the  progreun  is  to  advemce  U.  S.  expertise  in  the  mcmy 
disciplines  comprising  transportation  through  the  mechanisms  of 
research,  education  emd  technology  transfer  at  institutes  of 
higher  learning.   There  are  thirteen  University  Transportation 
Centers;  ten  regional  centers  and  three  national  centers.   The 
Regional  Centers  are: 

Region  I  Massachusetts  Institute  of  Technology 

Region  II  City  University  of  New  York 

Region  III  Pennsylvania  State  University 

Region  rv  University  of  North  Carolina 

Region  V  University  of  Michigam 

Region  VI  Texas  A&M  State  University 

Region  VII  Io%ira  State  University 

Region  VIII  North  Dakota  State  University 

Region  IX  University  of  California,  Berkeley 

Region  X  University  of  Washington 

The  National  Centers  are: 

o    National  Center  for  Transportation  amd  Industrial 

Productivity  at  New  Jersey  Institute  of  Technology, 

o    National  Center  for  Transportation  Meuiagement,  Research 
&  Development  at  Morgam  State  University,  and 

o    Mack-Blackwell  National  Rural  Transportation  Study 
Center  at  the  University  of  Arkansas. 

From  the  Highway  Trust  Fund,  the  Federal  Highway  Administration 
is  authorized  to  appropriate  $6  million  annually  through  FY  1997 
for  the  UTC's.   This  amount  is  combined  with  the  Federal  Transit 
Administration's  appropriation. 
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Objective  and  Approach 

The  objectives  of  the  program  are  to: 

o    address  current  and  future  transportation  challenges 

and  issues  through  interdisciplinary,  applied  and  basic 
research, 

o    provide  an  interdisciplinary  education  for  tomorrow's 
transportation  professionals  and  advance  the  skills  of 
today's  professionals,  and 

o    disseminate  the  results  to  all  prospective  users  of  the 
products  of  the  research. 

The  UTC  program  has  a  integrated  management  team.   The 
Researchand  Special  Programs  Administration  heads  the  team,  with 
the  Federal  Transit  Administration  and  the  Federal  Highway 
Administration  comprising  the  other  two  team  members.   An  annual 
grant  award  is  made  each  year  to  each  of  the  Centers.   This  is 
based  on  submission  of  an  annual  progreun  plan  for  that  year  and 
an  evaluation  of  the  successful  completion  of  the  previous  year's 
plan. 

Accomplishments  to  Date 

Over  350  research  projects  have  been  funded;  about  forty  percent 
of  these  are  completed,  with  the  balance  still  outstanding.   The 
research  is  a  mix  of  highway,  transit  and  intermodal  projects; 
some  are  doctoral  dissertations  though  many  are  to  fulfill 
pressing  research  needs  at  State  transportation  departments  and 
local  agencies.   More  than  1,000  university  students  and  350 
faculty  members  have  been  involved  with  the  program. 

The  three  new  national  centers  are  in  the  process  of  developing 
their  first  progrcun  plans. 

Planned  Accomplishments  for  FY  1994 

The  program  will  continue  to  emphasize  transit  research  and 
research  that  is  directly  applicaUsle  to  real  world  problems.  This 
will  be  the  first  year  of  research  from  the  three  new  national 
centers.   The  education,  diversity  and  technology  transfer 
programs  will  continue  to  grow. 

The  management  team  will  develop  a  re-coitpetition  package  for  the 
Centers  program.   This  re- competition  activity  will  take  place 
starting  late  in  FY  1994  and  in  FY  1995. 
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APPROPRIATION  LANGUAGE 
TransiC  Planning  and  Research 

For  necessary  expenses  for  tramsit  pleuming  and  research  as 
authorized  by  Section  26  of  the  Federal  Treuasit  Act,  to  remain 
availaUDle  until  expended,  [$29,000,000]  $45, 875, 000:    Provided, 
That  no  more  than  $85,000,000  of  budget  authority  shall  be 
available  for  these  purposes:  Provided  further.    That  [of  the 
funds  made  available  to  carry  out  the  national  program  under 
section  26(b)  of  the  Federal  Transit  Act,  not  less  than  $900,000 
shall  be  made  availaible  to  reimburse  the  City  of  New  York  for 
funds  gramted  for  pleuining  activities  related  to  the  proposed 
42nd  Street  trolley]  there  may  be  credited  to   this  appropriation 
funds  received  from  States,    counties,   municipalities,    other 
public  authorities,    and  private  sources,    for  expenses  incurred 
for  training.     (Department  of  Transportation  and  Related  Agencies 
Appropriations  Act  1993.) 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

TRANSIT  PLANNING  AND  RESEARCH 

Program  and  Rnancing  On  thousands  of  doHare) 


Identification  code     6&- 11 37-0- 1-401 


I 

I 

I  00.01 
1  01.01 

I  10.00 

i 
i 

;  39.00 


FY  1992 

actual 


FY  1993 

estimate 


FY  1994 

estimate 


Program  by  activities: 

Direct  program 
Reimbursable  program 
Total  obligations 
Financing: 

Budget  authority  (gross) 


I 


29,000 
56,000 


85,000 


85.000 


45,875 
39,125 


85,000 


85,000 


Budget  authority: 
!  Current: 

40.00        Appropriation 

Permanent: 
68.00        Spending  authority  from 
offsetting  collections 


29,000 


56,000 


45,875 


39,125 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
87.00        Outlays  (gross) 


85,000 
(76,925) 


86,000 
76,925  ; 
(116,450) 


8,075 


45,475 


Adjustments  to  budget  authority  and  outlays:' 

Deductions  for  offsetting  collections: 

88.00  Federal  funds  1_ 

89.00       Budget  authority  (net)  | 

90.00       Outlays  (net) 


(56,000) 


29,000  , 
(47,925)! 


(39,125) 


45,875 
6,350 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
TRANSIT  PLANNING  AND  RESEARCH 

Funding  of  $85  million  is  reqpiested  for  the  Transit  Planning 
and  Research  (TPR)  Program  to  fund  a  wide  variety  of  activities. 
Under  the  Intermodal  Surface  Tramsportation  Efficiency  Act 
(ISTEA)  of  1991,  45  percent  of  the  TPR  funding  must  be 
apportioned  to  States  for  Metropolitan  Planning  (Section  8) , 
5  percent  for  the  Rural  Transit  Assistamce  Program  (Section 
18 (h) ) ,  10  percent  for  the  Tremsit  Cooperative  Research  Program, 
10  percent  for  the  State  TPR  Program,  and  30  percent  for  the 
National  TPR  Program.   Section  8  Metropolitein  Planning  gremts  are 
also  proposed  to  receive  an  additional  $21.2  million  under  the 
Formula  Grant  appropriation. 

Under  the  national  conponent  of  the  program,  the  FTA  is  a 
catalyst  in  the  research,  development  and  deployment  of 
transportation  methods  and   technologies  addressing  such  issues  as 
accessibility  for  the  disabled,  air  quality,  traffic  congestion 
amd  service  and  operational  in^irovements .   Funds  for  the  State 
and  local  component  of  the  program  inprove  the  State  amd  local 
planning  process  amd  allow  them  to  participate  in  research 
efforts. 

The  ISTEA  allows  the  account  to  be  funded  from  a  combination  of 
trust  funds  from  the  Mass  Tramsit  Account  of  the  Highway  Trust 
Funds  as  well  as  from  general  funds.   The  trust  funds  are  made 
availaible  under  the  account  heading  of  Trust  Fund  Share  of 
Transit  Programs  and  then  paid  to  this  account  where  they  are 
administered  with  the  general  funds. 
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DEPAPTTMEm-  OF  TRANSPORTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

TRANSfT  PLANNING  AND  RESEARCH 

Object  Classification 

(in  thousands  of  dollars) 


I 


I         FY  1992         j         FY  1993  FY  1994 

Identification  code     69-1137-0-1-401 |         actual  i        estimate  estimate 

;  !  \  \ i 

Direct  obligations:  1  i  I  i 

:  26.2       Other  services  I  ...  |  7,250  '■  11,468  '■ 

■  41.0       Grants,  subsidies,  and  contributions  '  ...  1  21,750  '  34  407  ■ 

'  ;  I  I  ''     j 

•   99.0           Subtotal,  direct  obligations                                                    ...  ,'  29,000  •  45,875  •' 

99.0     Reimbursable  obligations  i ^ 56,000  ;  39,125  i 

99.9  Total  obligations _J SS.OOO  ; eS.OOO 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  TRANSIT  ADMINISTRATION 

TRANSIT  PLANNING  AND  RESEARCH 

Comparative  Summary  of  Activity 
(Dollars  in  Thousands) 


Budget  Authority: 
By  source  of  funding 
General  Fund 
Trust  Fund 
Total 

By  program 
Metropolitan  Plamning  Program 
Rural  Transit  Assistemce  Program 
State  Planning  and   Research 

Program 
Transit  Cooperative  Research 
National  Transit  Institute 
National  Planning  eund  Research 

Program 
Total  Progreuns 

Fiscal  Year  1994  is  the  third  year  of  the  combined  Transit  Planning 
and  Research  (TPR)  Program  enacted  by  the  Intermodal  Surface 
Transportation  Efficiency  Act  of  1991  (ISTEA) .   The  program  will 
total  $85  million  in  FY  1994. 

Under  FTA's  enabling  legislation,  three  percent  of  total  FTA 
funding,  excluding  Washington  Metro,  is  to  be  set  aside  for  the  TPR 
program.   Given  the  en^hasis  that  this  budget  places  on  capital 


FY  1992 
En»Ct;$(j 
a/ 

FY  1993 
EnjiCt?"? 

FY  1994 
R^qu^st 

$21,000 

83.115 
$104,115 

$29,000 

56.000 
$85,000 

$45,875 

39.125 

$85,000 

$43,688 
I    4,250 

$38,250 
4,250 

£/$38,250 
4,250 

8,961 
8,961 
2,994 

7,750 
7,750 
3,000 

7,750 
7,750 
3,000 

35,?$lb/ 
$104,115 

24.000 
$85,000 

24.000 
$85,000 

a/   In  FY  1992,  funds  made  available  for  activities  under  TPR  were 
appropriated  from  various  other  accounts.   In  order  to  provide 
proper  con^arison,  funding  from  all  sources  are  included  in  this 
column. 

ti/   Includes  $750  thousand  from  RTAP  availability  used  for  National 
Program  in^lementation  emd  administration. 

£/  An  additional  $21  million  is  included  under  Formula  Grants. 
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infrastructure,   FTA  is  recommending  that  a  slightly  smaller 
percentage  of  FTA  funding,  about  2.4  percent,  be  made  available  for 
the  TPR  program.   Funding  appropriated  under  the  Transit  Planning 
and  Research  program  is  to  be  allocated  as  follows: 

o    45  percent  for  Metropolitan  Planning  under  section  8 (n) , 
o    5  percent  for  the  Rural  Transit  Assistance  Program  under 

section  18 (h)  , 
o    10  percent  for  State  Planning  and  Research  under 

section  26(a)(2)  less  $750  thousand  for  National  Transit 

Institute, 
o    10  percent  for  the  Transit  Cooperative  Research  Program 

under  section  26(a) (1)  leas  $750  thousand  for  the 

National  Transit  Institute,  and 
o    30  percent  for  the  National  Planning  and  Research 

Program  under  section  26(b)  less  $1.5  million  for  the 

National  Transit  Institute. 

In  addition,  $21,176  million  for  Metropolitan  Planning  is  included 
under  the  Formula  Grants  Program. 

Metropolitan  Planning  Organizations  are  the  foundation  of  transit 
and  highway  planning.   The  quality  and  cost  effectiveness  of 
transit  and  highway  projects  are  directly  dependent  upon  the 
planning  process  for  it  is  in  this  process  that  projects  are 
evaluated  and  selected  for  funding.   In  recognition  of  the 
importance  of  the  MPO  process,  the  FTA  is  recommending  that  the 
FY  1993  appropriation  of  $38.25  million  be  supplemented  by 
$21,176  million  to  be  ta)cen  down  within  the  Formula  Grants  account. 
This  will  provide  a  total  funding  level  of  $59,426  million  to  cover 
the  new  planning  requirements  of  ISTEA.   Also,  the  higher  funding 
level  is  needed  so  that  the  MPOs  will  be  better  edale  to  properly 
evaluate  the  additional  projects  that  must  be  programmed  within  the 
increased  infrastructure  funding  levels  proposed  for  both  the 
highway  and  transit  programs.   As  with  the  highway  programs, 
available  planning  funds  should  rise  with  the  mainline  programs  if 
we  are  to  have  an  adequately  funded  local  process  for  evaluating 
and  selecting  projects. 

Funding  levels  proposed  for  the  other  five  TPR  activities  are 
consistent  with  the  levels  enacted  for  FY  1993 .   The  requests  for 
the  six  activities  of  TPR  are  discussed  in  more  detail  below: 

METROPOLITAN  PLANNING  PROGRAM 

FY  1992      FY  1993      FY  1994 

Enacted     Enacted     Request 

Budget  Authority  $43,688     $38,250     $38,250 

A  total  of  $38.25  million  under  the  TPR  program  together  with 
$21,176  million  under  Formula  Grants  is  requested  for  the 
Metropolitan  Planning.   This  level  reflects  the  essential  role  and 
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responsibility  of  plamning  agencies  in  providing  appropriate 
planning  to  respond  to  the  needs  of  their  citizens.   As  mentioned 
cibove,  we  are  recommending  a  higher  funding  level  for  this  activity 
in  recognition  of  the  need  for  additional  plajining  to  support  the 
higher  funding  levels  proposed  for  highway  and  transit  funding  in 
FY  1994. 

Eighty  percent  of  the  funds  are  allocated  to  the  States  on  the 
basis  of  the  respective  States'  total  urbeuiized  area  population, 
while  twenty  percent  is  allocated  on  the  basis  of  the  population  in 
urbanized  areas  exceeding  one  million.   All  of  these  funds  must  be 
made  available  by  the  States  to  MPOs .   The  precise  mechanism  for 
allocating  the  State  apportionments  to  the  respective  urbanized 
area  MPO's  is  determined  by  each  State  in  cooperation  with  local 
officials. 

These  funds  support  the  continuing,  cooperative  and  comprehensive 
(3-C)  metropolitan  planning  and  programming  process  which  FTA 
administers  in  cooperation  with  the  Federal  Highway  Administration 
(FHWA) .   FHWA's  funding  is  contained  in  its  Plamning  (PL)  and 
Highway  Planning  and  Research  (HPR)  programs. 

The  transportation  planning  process  is  carried  out  by  approximately 
380  MPO's  (this  includes  thirty-three  new  ones  resulting  from  the 
1990  Census)  under  the  pleuining  provisions  of  the  Federal  Transit 
and  Federal  Highway  legislation.   It  has  assiuned  particular 
importamce  in  view  of  the  great  inter-modal  flexibility  built  into 
both  the  Federal  transit  ouid  highway  prograuns,  and  guarantees  the 
maximum  pay-off  from  all  Federal  transportation  assistance. 

Products  required  of  the  3-C  process  include  a  multi-modal  long- 
ramge  transportation  plan  amd  a  transportation  improvement  program 
based  upon  it.   The  Trauisportation  Improvement  Program  is  a 
compilation  of  specific  projects  by  year  which  are  derived  from  the 
metropolitam  areas'  long-ramge  trauisportation  plams.   In  larger 
cities  over  200,000  population  amd  in  non- attainment  areas,  a 
congestion  mamagement  system  is  required  as  well .   These  are 
updated  regularly,  using  information  generated  by  a  variety  of 
studies  and  amalyses.   FTA-fiinded  planning  processes  encompass 
studies  of  laind-use,  economic  amd  demographic  trends,  transport- 
ation demamd,  system  performance,  tramsit  finamce,  tramsportation 
air  quality  amd  energy  iii^>acts,  the  mobility  needs  of  disabled 
persons,  tramsit  modernization  amd  rehabilitation  needs,  amd  the 
cost -effectiveness  of  potential  new  services  amd  facilities. 

The  local  plamning  program  is  also  the  mechanism  which  FTA  uses  to 
insinuate  national  policy  objectives  such  as  energy  conservation, 
air  quality  inprovement,  and  accessibility  for  elderly  amd  disaOaled 
persons  into  local  planning  amd  decision-maJcing. 
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RURAL  TRANSIT  ASSISTANCE  PROGRAM 


Budget  Authority 


FY  1992 
Enacted 
$5,000 


FY  1993 
Enacted 
$4,250 


FY  1994 
Request 
$4,250 


A  total  of  $4.2  million  of  the  requested  TPR  funding  is  to  be 
allocated  to  the  Rural  Transit  Assistance  Program  (RTAP) .   This 
amount  will  be  entirely  apportioned  to  the  States.   The 
apportionment  formula  is  based  on  each  State's  rural  population  as 
compared  to  the  national  rural  population. 

As  in  the  past.  States  will  continue  to  use  this  funding  for 
research,  technical  assistance,  training,  and  related  support 
services  in  non-urbanized  areas.   Excimples  of  the  use  of  state  RTAP 
dollars  are  for  scholarships  to  workshops,  peer-to-peer  networking, 
newsletters,  and  research  in  the  areas  such  as  routing  and 
scheduling.   The  national  portion  of  the  program  is  included  in 
Regional  Mobility  activity  of  the  the  National  Planning  and 
Research  Program  which  is  discussed  below. 


STATE  PLANNING  AND  RESEARCH  PROGRAM 


Budget  Authority 


FY  1992 
Enacted 
$8,961 


FY  1993 
Enacted 
$7,750 


FY  1994 
Request 
$7,750 


A  total  of  $7.75  million  of  the  requested  TPR  funding  is  to  be  made 
available  for  a  State  Planning  and  Research  Program.   The  program 
is  allocated  to  the  States  using  a  statutory  formula  based  on 
urbanized  area  population.   All  activities  permitted  under 
sections  6,  8,  10,  11,  and  20  of  the  Federal  Transit  Act  are 
eligible  for  section  26(a) (2)  funding,  at  the  programming 
discretion  of  the  respective  States.   Eligible  activities  include 
planning,  technical  assistance,  independent  research,  cooperative 
research  with  other  states,  managerial  training  and  university 
research. 

State  TPR  funding  is  essential  to  helping  the  States  meet  the  many 
new  state-wide  planning  requirements  established  by  ISTEA.   States 
are  now  required  to  estaiblish  long-rainge  transportation  plans, 
project  specific  transportation  improvement  plans,  and  six 
transportation  management  and  monitoring  systems .   These  plans  must 
include  and  build  upon  similar  plans  developed  by  the  MPOs. 

A  State's  section  26(a) (2)  funds  can  also  be  used  to  supplement  the 
section  8  metropolitan  transportation  planning  funds  it  allocates 
to  the  Metropolitan  Plamning  Orgamizations,  as  well  as  to  cover  the 
cost  of  State  administration  of  that  progrcun.   Both  uses  are  at  the 
programming  discretion  of  the  respective  States. 
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TRANSIT  COOPERATIVE  RESEARCH  PROGRAM 


FY  1992 

FY  1993 

FY  1994 

Enacted 

Enacted 

Request 

$8,961 

$7,750 

$7,750 

Budget  Authority 

A  total  of  $7.75  million  of  the  requested  TPR  funding  is  to  be  made 
available  for  the  Tramsit  Cooperative  Research  Program  (TCRP) . 

The  TCRP  allows  the  industry,  through  an  independent  governing 
board,  called  the  TCRP  Oversight  eind  Project  Selection  (TOPS) 
Committee,  to  have  an  opportunity  to  develop  a  research  agenda 
responsive  to  the  needs  of  the  transit  industry.   The  TCRP  fosters 
greater  cooperation  among  transportation  providers  and  suppliers. 
State  and  local  agencies  euid  other  key  segments  of  the  industry  in 
conducting  research. 

The  first  two  annual  agendas  of  research  projects  have  been 
identified,  amd  these  projects  are  being  in5)lemented.   These 
include  assessment  of  innovative  fare  technology  and  policy, 
fitness- for-duty  testing,  synthesis  of  information  on  safe 
operating  procedures  for  alternative  fuel  vehicles  and  develop- 
ment of  the  TCRP  Strategic  plem.   The  TOPS  committee  is  currently 
soliciting  new  research  topics  for  the  third-year  (1994)  research 
agenda . 

NATIONAL  TRANSIT  INSTITUTE 

FY  1992      FY  1993      FY  1994 
Enacted     Enacted     Request 
Budget  Authority  $2,994      $3,000      $3,000 

The  ISTEA  estaiblished  the  National  Transit  Institute  (NTI)  at 
Rutgers  University  to  support  the  training  amd  development  needs  of 
the  tramsit  industry  with  dedicated  fimds  of  $3  million  per  year 
for  six  years  beginning  in  FY  1992.   The  NTI,  modeled  after  the 
National  Highway  Institute  (NHI) ,  was  designed  to  train  and  educate 
tramsit  employees  in  the  public  amd  private  sector  amd  at  the 
Federal,  state  amd  local  levels. 

The  NTI  is  tasked  to  develop  and  conduct  training  to:  (1)  meet 
Federal  Program  Requirements  that  relate  directly  with  industry 
con^jliamce  to  Federal  stamdards,  regulations,  amd  policy 
initiatives,  and  (2)  respond  to  industry- defined  needs.   In 
addition,  the  NTI  will  establish  a  clearinghouse  amd  referral 
service  in  support  of  the  industry's  training  amd  education  needs. 

In  the  first  year  of  fimding,  the  NTI  estaJDlished  am  advisory 
committee  of  transit  industry  experts,  developed  an  overall 
mamagement  plan,  hired  a  director  for  the  program  and  technical  amd 
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professional  staff,  published  the  first  newsletter  and  developed  an 
inventory  of  existing  training. 

Eight  topic  areas  were  defined  within  the  Federal  Program 
Responsibility  Training.   They  include: 

Implementation  of  ISTEA 

Systems  Planning/ Intermodal ism 

Disadvantaged  Business  Enterprise  Staff  Training 

Project  Planning 

Financial  Planning 

Environmental 

Third  Party  Contract  Management 

ADA  Requirements 

Specific  plans  for  the  coming  year  are  described  in  the  following: 

Federal  Program  Responsibility  Training:   Courses  identified  in 
FY  1993,  will  be  scheduled.   Joint  efforts  with  NHI  will  continue 
and  NTI  will  develop  new  courses  as  new  needs  surface  due  to 
changes  in  legislation  or  regulations. 

Industry-Defined  Training:   The  Technical  Advisory  Committee  will 
assist  in  determining  a  list  of  categories  and  training  priorities. 
A  working  plan  will  be  in^lemented  and  tentative  course  time/price 
schedule  developed  to  determine  industry  interest .   Courses  that 
were  developed  in  FY  1993,  will  be  scheduled  and  presented. 

National  Clearinghouse  and  Referral  Service:   By  the  end  of 
FY  1994,  the  mechanisms  for  the  National  Clearinghouse  and  the 
Referral  Service  will  be  in  place  and  the  transit  industry  notified 
on  how  to  access  both  services .   The  actual  materials  and 
information  will  continue  to  change  and  be  collected  throughout  the 
life  of  the  NTI. 

NATIONAL  PLANNING  AND  RESEARCH  PROGRAM 

FY  1992    FY  1993      FY  1994 

Enacted   Enacted     Request 

Budget  Authority  $35,261   $24,000     $24,000 

A  total  of  $24  million  is  requested  for  the  National  component  of 
the  Transit  Planning  amd  Research  program.  This  is  the  Seime  level 
as  was  appropriated  for  FY  1993.   A  continuing  level  of  funding  for 
research  amd  development  is  necessary  if  we  are  to  identify  and 
optimize  the  use  of  technology  to  in^jrove  the  efficiency  and 
effectiveness  of  transit  in  our  nation.   Funding  in  the  National 
TPR  program  will  be  used  to  identify  and  apply  innovative 
technologies  to  the  tremsit  industry. 
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During  the  1980 's,  our  nation's  industrial  base  for  manufacturing 
buses,  rail  cars,  maintenance  equipment  and  other  transit- related 
items  declined  rapidly.   This  meant  significant  reductions  in 
American  jobs,  skills,  and  ability  for  transit  manufacturers  to 
compete  in  a  global  market.   The  National  TPR  program  can  help 
arrest  this  trend  by  developing  and  demonstrating  more  advanced, 
cost-ef f icient  equipment  and  methods. 

Further,  as  military  spending  declines,  a  substantial  opportunity 
exists  for  the  transit  industry  to  adopt  military  technology  that 
can  solve  transit  problems  and  lower  its  capital  costs.   For 
example,  a  military  aircraft  manufacturer  is  already  working  with 
Los  Angeles  to  develop  a  light  weight  bus  using  space-age 
materials. 

To  ensure  that  program  activities  are  relevant  to  the  needs  of  the 
industry,  program  emphasis  areas  have  been  defined  through  a 
consultative  process  with  the  industry  at  large.   Planning  and 
Research  Priorities  Workshops  are  held  on  a  regular  basis  to 
solicit  inputs  from  the  industry.   A  six-year  Plsui  of  activities 
has  been  developed  based  on  the  consultative  process.   FY  1994 
represents  the  third  year  of  program  implementation.   The  vast 
majority  (two- thirds  to  three -fourths)  of  projects  undertaken  in 
FY  1992  and  FY  1993  were  recommended  specifically  by  these  working 
groups.   The  FY  1994  program  reflects  input  from  the  last  workshop 
held  on  March  15-16,  1993. 

In  addition,  a  Federal  Transit  Technology  Advisory  Committee, 
required  by  ISTEA,  provides  essential  transit  industry  direction. 
This  committee  is  composed  of  transit  suppliers,  memufacturers, 
operators,  consul temts,  and   members  of  academic  institutions.  This 
Committee  meets  periodically  to  recommend  technology  priorities, 
emphasis  areas,  and  cost  sharing  possibilities. 

Six  priority  areas  for  technology  development  were  recommended: 
those  which  reduce  maintenance  and  operations  costs;  increase 
ridership,  enhemce  safety  eind  security  and  in^rove  access;  support 
the  Clean  Air  Act  smd  Americems  with  Disabilities  Act;  reduce 
vehicle  weight  and  increase  vehicle  efficiency;  transfer  technology 
from  other  industries  and   in^rove  information  dissemination;  and 
control  of  capital  costs.  The  FY  1994  program  contains  projects  in 
these  priority  areas. 

In  FY  1994,  FTA  expects  to  obligate  $5.5  million  in  contracts  for 
advisory  and  assistamce  services  in  support  of  FTA  programs. 
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$    5,398 

$    3,165 

$3,250 

13,025 

1,750 

2,000 

1,000 

1,000 

800 

1,800 

1,800 

1,500 

2,000 

3,835 

3,800 

2,500 

2,500 

2,500 

1,170 

1,400 

1,000 

2,272 

2,450 

2,650 

1,000 

1,000 

900 

3,100 

3,100 

3,200 

832 

The  National  Planning  and  Research  Program  is  divided  into  eleven 
specific  programs.   Projects  in  each  program  represent  a  mix  of 
research,  demonstrations  and  studies  or  development  and  application 
of  new  technologies,  as  well  as  information  dissemination  and 
evaluation.   The  eleven  programs  areas  are  as  follows: 

FY  1992    FY  1993     FY  1994 
Enacted   Enacted    Request 

Budget  Authority:  $35,261   $24,000    $24,000 

By  program  area- 
Advanced  Public  Transportation 

Systems  Program 
Clean  Air  Program 
Finance  Program 
Hviman  Resources  and  Productivity 

Program 
Information  Progrjun 
Planning  and  Project  Development 

Program 
Policy  Analysis  euid  Evaluation 
Regional  Mobility  Program 
Safety  and  Security  Program 
Technology  Development  Progreun 
Transit  Accessibility  Program       1,996     2,000      2,400 

The  following  table  reflects  actual  obligations  for  the  national 
program  in  FY  1992  emd  estimated  obligations  in  FY  1993.   FY  1992 
obligations  include  $25.9  million  in  carryover  and  recoveries. 
FY  1993  estimated  obligations  include  $13.5  million  in  carryover 
amd  recoveries. 

FY  1992      FY  1993      FY  1994 
Actual      Estimate    Estimate 

Obligations:  $52,246     $37,520     $24,000 

By  program  area- 
Advanced  Public  Trcuisportation 

Systems  Program 
Clean  Air  Progreun 
Finance  Program 
Human  Resources  emd  Productivity 

Program 
Information  Program 
Plainning  and   Project  Development 

Program 
Policy  Analysis  amd  Evaluation 
Regional  Mobility  Program 
Safety  and   Security  Program 
Technology  Development  Program 
Transit  Accessibility  Program 
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5,398 

3,265 

3,250 

10,279 

5,825 

2,000 

1,296 

525 

800 

2,541 

2,799 

1,500 

3,325 

5,646 

3,800 

7,315 

4,642 

2,500 

1,170 

1,551 

1,000 

4,832 

5,830 

2,650 

2,104 

1,020 

900 

11,494 

4,067 

3,200 

2,493 

2,350 

2,400 
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ADVANCED  PUBLIC  TRANSPORTATION      FY  1992      FY  1993      FY  1994 
SYSTEMS  PROGRAM 

Budget  Authority:  $5,398      $3,165      $3,250 

Obligations:  $5,398       $3,265       $3,250 

Background 

Advanced  Public  Transportation  Systems  (APTS)  applies  innovative 
electronic  technologies  to  public  transportation  to  reduce 
operating  costs,  improve  customer  service,  and  increase  urban 
mobility.   These  technologies  include  advanced  communications, 
passenger  information,  fare  media,  cmd  vehicle  location.   The  APTS 
program  is  part  of  the  Department  of  Transportation's  Intelligent 
Vehicle -Highway  System  (IVHS)  Program,  and  the  APTS  staff.   Major 
public  benefits  are  expected  as  these  technologies  attract 
travelers  to  transit  and  ridesharing  modes  and  improved  transit 
operations  thereby  reducing  traffic  congestion,  air  pollution,  and 
energy  consumption. 

Objectives  and  Approach 

The  APTS  Program  is  divided  into  three  major  components:  Smart 
Traveler,  Smart  Vehicle,  emd  Smart  Intermodal  Systems. 
Functionally,  each  component  consists  of  four  categories  of  effort. 

These  include  research,  user  requirements  and  technical  assistance, 
operational  tests,  and  project  evaluation  cross -cutting  studies. 
Individual  projects  support  each  area  so  program  goals  are 
attained. 

Acconplishments  to  Date 

Developed  a  Vehicle  Area  Network  Standard  to  integrate  all  bus 
electronic  systems,  including  communications,  electronic  fare 
collection,  passenger  information,  passenger  counting,  and  vehicle 
location  through  a  single  wiring  harness.   Current  systems  are 
wired  separately,  adding  weight,  maintenance  complexity,  and 
substantial  installation  costs.   The  standard  had  been  adopted  by 
SAE  (Society  of  Automotive  Engineers)  and  is  now  being 
internationally  accepted. 

Conducted  em  evaluation  of  the  technical  performance  smd 
effectiveness  of  the  Denver  Regional  Tramsportation  District ' s  new 
District -wide  Communication  Systems,  which  combines  communications 
and  Smart  Vehicle  technologies.   The  evaluation  is  being  performed 
by  Semdia  National  Leiboratories . 

Assisted  Dallas  Area  Rapid  Treuisit  by  evaluating  a  Global 
Positioning  System  (GPS)  receiver  and  recommending  changes.   These 
changes  resulted  in  a  system  offering  greater  location  accuracy  and 
reliability. 
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Completed  two  Advanced  Fare  Payment  Media  Small  Business 
Innovative  Research  (SBIR)  projects  which  investigated  various 
forms  of  advanced  fare  payment  media  for  transit  applications.   The 
investigations  which  focused  on  advanced  care  systems  improve  the 
efficiency  of  fare  collection,  and  benefit  the  transit  provider  and 
customer  alike. 

Assisted  Houston  Metro  in  developing  a  Smart  Traveler  concept  which 
is  being  implemented  in  the  I-IO  West  and  1-45  North  corridors. 
This  will  divert  drivers  of  single  occupant  vehicles  to  transit  and 
carpools. 

Developed  national  evaluation  guidelines  to  provide  a  common 
evaluation  format,  data  collection  and  analysis  procedure. 

Published  the  APTS  State-of -the-Art  and  Start -of -the -Art 
Update  '92,  compendiums  of  advanced  technology  in  public  transit 
which  have  assisted  more  than  50  communities  initiate  APTS 
projects. 

Planned  for  FY  1994 

Research.   Activities  will  include  human  factors,  advanced 
communication  and  system  component  studies . 

User  Requirements  and  Technical  Assistance.   This  project  will 
develop  user  requirements  to  help  transportation  providers  define 
technical  requirements  that  must  be  addressed  in  preparing 
specifications  for  APTS  technologies. 

Operational  Tests.   Five  operational  tests  are  planned  to  test  and 
evaluate  new  innovative  systems.   Proposed  tests  include  the 
California  Smart  Traveler  Concept,  Transit  Route  Deviation,  Rural 
Mobility  Management,  Radio  Frequency  Fare  Media,  and  Multi-Use 
Smart  Cards. 

Pro-ject  Evaluation/Cross  Cutting  Studies.   These  studies  are  an 
assessment  of  operational  tests  using  a  standardized  evaluation 
plan.   The  evaluation  will  continue  aggregation  of  data  on  system 
performance  and  permit  ready  comparison  between  test  sites  and 
technologies. 

CLEAN  AIR  PROGRAM  FY  1992    FY  1993    FY  1994 

Budget  Authority:  $13,025    $1,750    $2,000 

Obligations:  $10,279    $5,825    $2,000 

Background 

Transportation  has  major  impacts  on  the  environment.   Emissions 
from  mobile  sources  are  one  of  the  largest  contributors  to  urban 
air  quality  problems.   One  fourth  of  the  Nation's  total  energy 
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consumption,  and  approximately  two-thirds  of  the  petroleum  used, 
supports  U.S  transportation. 

The  Cleem  Air  Program  (CAP)  was  established  to  support  the  national 
goals  of  improving  air  quality  and  reducing  petroleum  dependency. 
The  national  goals  are  derived  from  the  Clean  Air  Act  Amendments  of 
1990  that  established  emissions  standards  for  urban  transit  buses 
ajid  the  Energy  Policy  Act  of  1992  that  established  a  goal  to 
replace  at  least  10  percent  of  the  petroleum  fuel  used  by 
trauisportation  with  alternative  fuels  by  the  year  2000  and 
30  percent  by  2010. 

Objectives  and  Approach 

The  objective  of  the  CAP  is  to  provide  decision-makers  at  all 
levels  with  a  better  understamding  of  emerging  technologies  that 
generate  cleaner  emissions  and  are  non-petroleum  derived,  and  to 
provide  technical  assistamce  and  support  to  the  transit  industry  in 
making  a  successful  transition  to  these  technologies.   Efforts 
under  the  CAP  are  closely  coordinated  with  the  Environmental 
Protection  Agency  (EPA)  and  the  Department  of  Energy  (DOE) . 

The  CAP  consists  of  three  progreun  elements:   Fuel  Cell/Battery  Bus 
Program,  Electric  Vehicle  Program,  and  Environment  Initiative 
Program.   The  Fuel  Cell/Battery  Bus  Prograun  is  a  joint  coordinated 
effort  with  DOE  to  develop  and  demonstrate  a  fuel  cell/battery 
propulsion  system  for  an   urban  transit  bus.   The  Electric  Vehicle 
Program  was  established  under  ISTEA  to  explore  the  use  of  new 
electric  technologies  for  mass  tremsit.   This  program  will  enhance 
the  development  of  a  domestic  electric  vehicle  industry  by  taking 
advantage  of  expertise  from  the  aerospace  and  defense  sectors.   The 
Environment  Initiative  Program  includes  the  development,  demon- 
stration, and  evaluation  of  alternative  fueled  buses  in  revenue 
service  operations,  facility  design  guidelines  to  accommodate 
alternative  fuels,  and  conparative  einalyses  of  alternative  fuel  bus 
operations. 

AccoR^lishments  to  Date 

FTA  awarded  61  grants  for  projects  that  will  deploy  1,112 
alternative  fueled  vehicles  in  tremsit  service  (505  of  these  are 
natural  gas,  338  are  methanol,  177  are  ethanol,  emd  25  are  LPG) . 

Con^leted  on-site  industrial  hygiene  surveys  for  three  sites  that 
use  methamol  buses  through  the  National  Institute  for  Occupational 
Safety  euid  Health  (NIOSH) .   Similar  surveys  are  underway  for 
natural  gas  buses. 

Collected  data  on  operational  and  cost  in^jacts  of  alternative 
fueled  and  clean-Diesel  buses  auid  provided  results  to  the  National 
Rene%rable  Energy  LcLboratory,  the  designated  national  repository  of 
data  for  all  types  of  alternative  fueled  vehicles. 
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Supported  the  development  of  six  bus  engines  that  have  been 
certified  to  meet  EPA's  1993  bus  emissions  standards.   These 
include:   the  Cummins  Natural  Gas,  Detroit  Diesel  Methanol,  Detroit 
Diesel  Ethanol,  Cummins  and  Detroit  Diesel  engines  with  particulate 
traps,  and  Detroit  Diesel  Series  50  Diesel  engines  without  a 
particulate  trap. 

Completed  Phase  I,  Proof -of -Feasibility,  under  the  Fuel  Cell/ 
Battery  Bus  Program.   A  brassboard  model  of  a  fuel  cell/battery 
propulsion  system  with  a  phosphoric  acid  fuel  cell  fueled  by 
methanol  successfully  demonstrated  its  technical  feasibility. 
Results  indicated  that  200  fuel  cell/battery  buses  would  have  the 
same  level  of  emissions  as  one  standard  diesel  bus. 

Initiated  the  ISTEA  mandated  Advanced  Transportation  Systems  and 
Electric  Vehicles  (ATS/EV)  Research  and  Development  Prograim.   Four 
consortia  were  selected: 

CALSTART  will  develop  and  evaluate  advanced  electric  vehicle 
components  and  subsystems;  analyze  issues  concerning  infra- 
structure support  systems;  and  develop  advanced  prototypes  and 
specifications  for  EV  buses. 

The  Chesapeake  Consortium  will  develop  an  advanced  powertrain  for 
electric  vehicles  that  will  be  demonstrated  and  evaluated  in  10 
prototype  electric  vehicles. 

The  New  York  State  Consortium  will  develop  and  demonstrate  a  low 
floor,  full  sized  bus  with  a  hybrid  electric  propulsion  system. 

The  Advanced  Lead-Acid  Battery  Consortium  will  develop,  demon- 
strate, and  evaluate  rapid  recharge  technology  for  lead- acid 
batteries. 

Initiated  support  for  the  Electric  Transit  Vehicle  Institute  (ETVI) 
to  promote  the  design,  production,  and  use  of  electric  vehicles  in 
tramsit. 

Planned  for  FY  1994 

Fuel  Cell/Battery  Bus.   Complete  Phase  II.   Three  medium  sized 
buses  are  being  assembled  -  2  fueled  by  methanol  for  South  Coast 
Air  Quality  Management  District  and  Georgetown  University  and  one 
fueled  on  ethanol  for  PACE  in  Chicago.   Phase  II  will  also  produce 
a  design  for  a  full  size  fuel  cell  bus  in  cooperation  with  TMC. 

Electric  Vehicles.   Continue  to  monitor  progress  of  four  consortia 
selected  under  ISTEA  mandated  prograun.   Continue  to  support  the 
ETVI  which  will  serve  as  the  facilitator  amd  resource  center  for 
electric  vehicle  development  for  the  transit  industry.  A  field 
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testing  laboratory  for  the  research,  design,  development  and 
demonstration,  support  of  electric  transit  vehicles  will  be 
established  by  ETVI. 

Environment  Initiative.   Provide  technical  assistance  to  transit 
agencies  in  their  efforts  to  deploy  alternative  fueled  buses. 
Develop  a  LNG  manual  to  complement  the  existing  CNG  and  methanol 
manuals.   The  Transportation  Safety  Institute  will  develop  and 
conduct  training  courses  based  on  these  manuals. 

Develop  guidelines  for  the  conversion  and  construction  of  new 
transit  facilities  to  safely  accommodate  alternative  fuels. 

Continue  with  the  data  collection  and  evaluation  of  the  performance 
-  ,  reliability,  and  cost  of  alternative  fueled  and  clean  diesel 
buses  in  cooperation  with  the  Department  of  Energy. 

Initiate  two  demonstrations  of  clean  diesel  bus  technology  with 
particulate  traps  and/or  catalytic  converters  for  bus  engine 
rebuilds  to  meet  EPA  requirements. 

FINANCE  PROGRAM  FY  1992      FY  1993    FY  1994 

Budget  Authority:  $1,000      $1,000      $800 

Obligations:  $1,296      $   525      $800 

Background 

Mass  transportation  in  the  United  States  will  be  faced  with 
extensive  financial  demands  in  the  1990 's.   It  is  estimated,  that 
the  replacement  and  rehabilitation  of  existing  assets  will  cost 
over  $49  billion  over  the  next  10  years.   Providing  capital  for 
this  level  of  investment  will  be  made  more  difficult  by  over 
$20  billion  in  demands  for  new  systems,  many  of  which  were 
earmarked  in  the  Intermodal  Surface  Transportation  Efficiency  Act 
(ISTEA)  of  1991.   In  addition,  ever  increasing  operating  and 
maintenance  costs,  amd  effective  responses  to  the  Clean  Air  Act  and 
Americans  with  Disaibilities  Act  requirements  will  necessitate  new 
euad  innovative  approaches  to  tramsit  finance. 

ISTEA  provides  the  national  policy  framework  for  addressing  the 
transit  finance  challenges  of  the  1990 's.   It  strengthens  the 
metropolitan  decision-mciking  process,  encourages  use  of  sound 
financial  principles,  provides  for  flexible  use  of  Federal  highway 
and  transit  funding,  promotes  the  use  of  innovative  financing 
techniques,  and   advances  opportunities  for  greater  private  sector 
involvement  in  transit  programs. 
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Objectives  and  Approach 


The  Finance  Program  objectives  are  to  help  stabilize  and  diversity 
the  funding  base  for  transit  systems;  stimulate  public/  private 
partnerships;  and  enheuice  the  financial  management  capabilities  of 
transit  professionals.   The  program  is  designed  to  conduct 
research,  training,  evaluations,  and  demonstrations. 

The  Progreim  elements  include  Financing  Techniques,  which  promote 
use  of  innovative  financing  mechanisms  that  leverage  Federal, 
State,  local,  and  private  sector  assistance,  supports  reduction  in 
the  cost  of  capital  through  credit  enhancement  instruments,  and 
encourage  market  based  revenue  strategies;  Financial  Management, 
which  focuses  on  the  on-going  financial  operation  of  transit 
agencies;  and  Public/Private  Partnerships,  which  embraces  efforts 
to  capture  the  value  of  transit  infrastructure  investments  through 
public/private  cooperation. 

Accomplishments  to  Date 

Assisted  trsmsit  agencies  in  San  Francisco,  Denver,  St.  Louis, 
Sacramento,  Northern  New  Jersey,  San  Diego,  Baltimore,  Seattle,  and 
Los  Angeles  which  successfully  implemented  cross-border  leases  and 
capital  leases  which  have  generated  significant  dollar  savings  and 
revenue  for  these  agencies. 

Conducted  a  series  of  workshops  on  financing  in  Orlando, 
Los  Angeles,  and  Washington,  D.C.  which  raised  the  awareness  of 
transit  agency,  metropolitan  planning  organization,  local 
government,  eind  state  government  officials  on  the  opportunities  and 
technical  issues  associated  with  creative  financing  techniques. 

Prepared  a  report,  entitled  "Introduction  to  Public  Finance  and 
Public  Transit",  which  describes,  and  provides  information  for 
emalyzing  and  implementing  innovative  financing  techniques. 

Through  the  efforts  of  the  National  Association  of  Regional 
Councils  (NARC)  and  the  Metropolitsui  Transportation  Commission  in 
Oaklamd,  developed  a  financial  ouaalysis  model  for  metropolitan 
pleuming  organizations  (MPO) .   This  analysis  tool  will  assist  MPO's 
in  the  implementation  of  the  finaincial  plsinning  and  analysis 
requirements  of  ISTEA  and  the  Clean  Air  Act  Amendments.   In 
addition,  transit  agencies  were  provided  with  state-of-the-art 
information  on  asset  management. 

Conducted  workshops  on  joint  development  of  real  estate  and  transit 
capital  projects  in  Baltimore,  Washington,  Dallas,  Chicago, 
Los  Angeles,  Seattle,  Atlanta,  and  San  Francisco.   These  workshops 
and  conqsleted  demonstration  studies  have  assist  communities  in 
understanding  and  capturing  the  economic  value  from  trajisit  system 
investments,  which  fosters  more  efficient  land  use  development. 
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Planned  For  FY  1994 


Financing  Techniques.   Studies  will  be  conducted  on  the 
opportunities  and  applicability  of  securitization  and  other 
infrastructure  banking  strategies  on  ways  to  increase  the 
efficiency  of  construction  financing.   Studies  will  also  be 
conducted  to  assess  the  market  for  industry-wide  or  state-wide 
transit  vehicle  pooled  financing  programs.   Assessments  of  transit 
pricing  policies  will  be  conducted.   These  efforts  will  provide 
transit  financial  planners  with  better  information  on  ways  to  more 
effectively  use  scarce  financial  resources. 

Financial  Management .   The  Finance  Plan  Model  will  be  tested, 
evaluated,  and  the  database  management  module  updated  to  improve 
operating  efficiency.   Reviews  will  be  conducted  of  best  practices 
in  internal  auditing  and  guidelines  will  be  prepared  addressing 
issues  of  organizational  structure,  policies  and  procedures. 
Guidelines  on  cash  management  will  be  prepared  that  provide  the 
best  practices  with  specific  emphasis  on  revenue  collection, 
banking,  investing,  and  acquisitions  --  cash  management  issues 
identified  by  transit  agency  financial  managers.   Training  in 
transit  finemce  will  be  offered  to  MPOs  in  areas  with  small  and 
medium- sized  tramsit  systems,  and  to  cities  that  are  developing  new 
fixed  guideway  systems  to  address  the  finemcial  planning  and 
financial  capacity  analysis  requirements  of  ISTEA  and  the  Clean  Air 
Act.   These  efforts  will  enable  transit  agency  financial  operations 
officers  to  improve  their  finetncial  meuiagement  capabilities. 

Public/Private  Partnerships.   Demonstration  studies  will  be 
initiated  to  assess  the  market  for  increasing  employer  cmd 
developer  participation  in  sharing  the  cost  of  transit 
infrastructrue  investments.   A  review  will  be  conducted  of  risk 
management  practices  in  the  transit  industry  and   guidelines  of  good 
professional  practice  will  be  prepared,  which  will  aid  transit 
managers  to  better  allocate  risk  involved  in  operations  and  new 
construction.   Evaluations  will  be  performed  of  joint  development 
projects  in  Cedar  Rapids,  Iowa;  Ballston,  Virginia;  Bethesda, 
Marylcmd;  New  York;  Miami,  Florida;  ouid  Denver,  Colorado  to 
determine  the  effectiveness  of  in^lemented  public/private 
infrastructure  transit  Investments. 

HUMAN  RESOURCES  AND  PRODUCTIVITY    FY  1992     FY  1993     FY  1994 
PROGRAM 

Budget  Authority:  $1,800     $1,800     $1,500 

Obligations:  $2,541     $2,799     $1,500 

Background 

The  next  ten  years  will  place  greater  demamds  and  requirements  on 
the  transit  workforce  as  fewer  enployees  enter  the  workplace,  and 
enqployer  ccn9>etition  increases  for  iinskllled  labor.   In  addition. 
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changing  technology,  like  the  need  for  new  skills,  training, 
retraining  and  pressure  to  keep  good  employees  in  transit  will 
focus  efforts  in  support  of  the  Industry's  human  resource  needs. 

The  adverse  impact  of  introducing  new  equipment  and  technology  into 
service  without  proper  training  is  often  felt  long  after 
implementation.   Pleuis  for  introducing  technological  change  must 
include  provisions  for  human  resources  education  and  training  as 
well  as  support  for  operations  and  maintenance. 

Partnership  models  must  be  developed  to  promote  career 
opportunities  for  students,  beginning  at  the  high  school  and 
continuing  through  college  and  university  adveuiced  degree 
programs . 

Objectives  and  Approach 

The  objectives  of  the  Humeui  Resources  Maiiagement  Progreun  are  to 
improve  the  performauace  and  productivity  of  the  tramsit  labor 
force.   Recruiting  cuid  selection,  training  and  education,  business 
development  opportunities  for  minorities  and  women,  and  increased 
en5)loyee  involvement  on  the  job,  will  all  play  inportemt  roles  in 
achieving  the  overall  trauisit  goals  of  improved  performance, 
increased  mobility  amd  cost  effective  operations. 

Accon^lishments  to  Date 

Produce  a  video  and  resource  guide  depicting  innovative  industry 
practices  in  operations,  maintenamce,  and   service  delivery. 

Published  report  dociomenting  the  role  of  the  nation's  community 
colleges  in  bridging  the  gap  between  high  schools  and  colleges  and 
the  trainsit  industry. 

Oregon  State  University  through  a  University  Research  Gramt 
successfully  developed  ain  automated  Universal  Securement /Restraint 
System  that  will  accommodate  most  wheeled  mobility  aids  currently 
used  in  public  transit. 

The  University  of  California  at  Los  Angeles  (UCLA) ,  con^leted  a 
project  used  as  the  basis  to  require  the  cashing- out  of  employer 
paid  parking  in  the  State  of  California. 

Mamagerial  Training  Grants  awarded  to  state  tramsit  associations 
have  assisted  in  creating  a  technical  assistamce  amd  training  role 
for  the  associations  at  the  state  amd  regional  level. 

Conducted  a  training  seminar  on  Title  VI  of  the  Civil  Rights  Act 
including  sessions  on  service  delivery,  equal  eii^>loyment 
opportunity,  DBB/WBE  amd  ADA,  over  150  persons  participated. 
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The  Washington  Urban  League  in  cooperation  with  the  FTA  conducted  a 
seminar  series  targeted  to  benefit  disadvantaged  business, 
community  organizations  and  local  public  officials.   More  than  300 
persons  participated. 

The  Small  Business  Development  Center  at  Howard  University 
sponsored  a  series  of  transit  industry  segments  for  their  Small 
Business  Magazine  TV  Series.   The  segments  highlighted  business 
opportunities  in  transit  at  the  Federal,  state  and  local  level. 

The  Human  Resources  Management  Program  has  dedicated  itself  to  the 
improvement  of  the  transit  workforce  at  all  levels.   In  addition  to 
the  examples  above,  this  has  meeuit  and  will  continue  to  mean  being 
an  availeible  and  active  resource  to  the  transit  industry. 

Planned  for  FY  1994 

Training  and  Development.   Concentrate  on  supporting  improved 
methods  and  techniques  in  training  and  development  by  focusing  on 
computer  assisted  and  self  paced  learning.   Selected  groups  such  as 
Native  Americans  and  inner  city  youth  in  New  Jersey  and  Los  Angeles 
will  be  targeted  for  for  skill  development  and  upgrade.   Projects 
will  also  be  designed  to  assist  grant  recipients  in  implementing 
target  programs  for  women,  minorities  emd  the  disabled  community. 

Labor /Management  Cooperation.   Continue  efforts  to  promote 
cooperation  between  leUoor  and  management.   Projects  will  be 
developed  in  cooperation  with  the  major  transit  unions. 

Managerial  Training.   Eight  to  ten  Managerial  Training  Grants  will 
be  awarded  on  a  competitive  basis  to  transit  agencies  and  state 
transit  associations  demonstrating  a  commitment  to  conduct 
responsive,  cost  effective  training  based  on  well  defined  training 
needs . 

University  Research.   Research  grants  will  be  awarded  to  five  to 
ten  selected  colleges  and  universities  on  a  competitive  basis. 

Assessment  and  Evaluation.   Assess  tremsit  industry  human  resource 
practices  in  hiring  and  selection  amd  con^are  with  practices  in 
private  industry. 

DBE/WBE.   Efforts  will  focus  on  assisting  minority  and  women 
entrepreneurs  to  participate  in  the  msmy  contracting  opportunities 
available  in  FTA  grant  programs.   Special  efforts  will  be  made  to 
assist  tremsit  agencies  in  meeting  their  DBE/WBE  procurement 
goals. 

The  objectives  of  the  Hiunan  Resource  Memagement  Program  continue  to 
revolve  around  in5)roving  the  performance  amd  productivity  of  the 
transit  leibor  force.  To  these  ends  cmd  to  enhemce  the  role  of  the 
tremsit  industry,  our  policies  must  promote  the  diffusion  and 
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eJasorption  of  new  technology,  while  insisting  on  appropriate 
training  to  help  the  changing  workforce  to  adapt  to  ever-changing 
environments. 

INFORMATION  PROGRAM  FY  1992    FY  1993    FY  1994 

Budget  Authority:  $2,000    $3,835    $3,800 

Obligations:  $3,325    $5,646    $3,800 

Background 

The  transit  industry  requires  timely  information  on  the  latest 
technical  innovations  and  techniques  in  order  to  effectively 
provide  service  to  the  public.   An  important  element  in  the 
delivery  of  this  information  is  a  strong  role  by  the  FTA.   The  FTA 
Information  Program  will  provide  leadership  to  the  transit  industry 
in  the  delivery  and  retrieval  of  information  and  improvements  to 
the  dissemination  process. 

Objectives  and  Approach 

The  Information  Program  is  designed  to  improve  communication  among 
transit  operators,  suppliers,  consultants,  and  the  FTA  on  work  in 
progress  as  well  as  on  specific  products  that  are  available  to 
improve  mass  transit  systems  and  services . 

The  primary  objectives  of  the  Information  Program  are  to  determine 
the  information  needs  of  decision  makers  in  the  private  and  public 
transportation  sectors  and  to  este±ilish  efficient  and  effective 
outreach  products  and  procedures  to  disseminate  information  and 
transfer  technology. 

There  are  three  elements  of  the  Information  Program.   They  include 
Data/ Information  Generation  which  develops  new  information 
essential  to  policy  development  and  program  formulation;  Data 
Management  which  is  concerned  with  techniques  and  practices 
supporting  improved  information  collection  and  dissemination;  and 
Dissemination  which  addresses  the  market  for  information  sharing 
and  the  transfer  of  technology. 

Accomplishments  to  Date 

Collected,  analyzed,  and  disseminated  section  15  data  to  provide 
up-to-date  information  on  transit  operations  and  performance.   The 
section  15  reporting  system  has  been  streeimlined  so  that  gramtees 
report  more  uniformly  using  one  format  and  profiles  of  performance 
have  been  added  so  that  tramsit  agencies  Com  target  operational 
improvements . 

Estciblished  at  George  Mason  University  a  resource  information 
center  to  facilitate  information  technology-based  approaches  to 
transit  issues.  The  Center  has  developed  state-of-the-art 
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information  dissemination  and  retrieval  techniques  that  will  enable 
transit  managers  and  pviblic  officials  to  more  efficiently  learn  and 
cLbsorb  the  latest  approaches  and  techniques  to  in^roving  their 
operations. 

Provided  support  to  the  Treuasportation  Research  Board  to  conduct 
transit -related  research  activities.   This  has  included  support  to 
the  Transportation  Research  Information  System  (TRIS)  which  has 
expemded  its  database  to  658  subscribers,  of  which  499  are  domestic 
and  159  are  foreign. 

Responded  to  over  1000  telephone  requests  for  specific  technical 
information  through  the  Public  Private  Transportation  Network 
(PPTN)  which  is  a  peer-to-peer  information  exchange.   The  PPTN  also 
provided  for  170  site  visits  of  experts  to  treuisit  operators  and 
State  emd  local  governments,  euid  enabled  industry  representatives 
to  speak  at  conferences  and  workshops. 

Produced  and   disseminated  technical  briefs  on  the  national  research 
programs,  including  APTS,  Clean  Air,  Safety  and  Security,  Bus 
Testing,  Regional  Mobility,  Finance,  Human  Resources,  suid 
Technology  Development.   These  briefs  provided  useful,  up-to-date 
technical  information  on  inqprovements  and  innovations  involving  the 
trsmsit  industry. 

Produced  Private  Sector  Briefs  covering  various  areas  of  public/ 
private  sector  cooperation  including  entrepreneurial  services, 
transit  marketing,  transportation  demsmd  memagement,  labor, 
business  community  initiatives,  finemce,  and   reverse  commuting. 
These  Briefs  have  provided  useful  information  on  existing 
approaches  by  public  emd  private  bodies  towards  inproving  transit 
operations  emd  ridership  involving  public/private  cooperation. 

Planned  for  FY  1994 

Data/Information  Generation.   The  1994  section  308  trsmsit  needs 
report  to  Congress  will  be  prepared  which  will  outline  current 
conditions  and  assess  future  needs. 

Data  Management.   The  section  15  annual  report  on  the  performance 
of  treuisit  operations  will  be  prepared,  and   software  chemges  made 
to  in^rove  the  efficiency  of  data  processing  and  to  inqprove  the 
format  emd  content  of  information  in  the  report. 

Dissemination.   FTA  will  continue  to  disseminate  reports,  technical 
briefs  eind  other  materials  to  orgemizations  involved  in  the 
planning,  design,  emalysis,  and   operation  of  transportation 
services  so  that  the  transit  industry  will  have  the  benefit  of  the 
latest  information  that  ceui  impzave   efficiency  and  performance. 

Information  dissemination  emd  coordination  through  TRB,  APTA,  emd 
the  George  Mason  University's  Resource  Information  System  will  be 
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promoted  and  improvements  made  so  that  better  information 
coordination  can  occur  among  the  various  players  in  the  transit 
industry. 

Support  to  the  PPTN  will  continue.   It  is  anticipated  that  PPTN 
will  respond  to  over  1200  requests  for  technical  assistance  and 
will  facilitate  over  200  site  visits  to  local  transit  authorities 
through  its  peer-to-peer  and  expert  exchange  program. 

PLANNING  AND  PROJECT  DEVELOPMENT    FY  1992    FY  1993    FY  1994 
PROGRAM 

Budget  Authority:  $2,500    $2,500    $2,500 

Obligations:  $7,315     $4,642     $2,500 

Background 

Public  transit  is  a  major  investment  in  terms  of  capital  costs, 
labor  intensity,  and  peak  period  capacity  requirements.   Since 
1965,  over  $47  billion  in  Federal  Capital  Grants  has  been  invested 
in  the  U.S.   The  need  for  capital  investments  by  the  transit 
industry  in  vehicles,  fixed  guideways,  stations  and  other 
facilities  is  estimated  to  be  $75  billion  over  the  next  10  years. 

It  has  been  over  ten  years  since  FTA  has  acted  to  advance  the 
state-of-the-art  in  operations  planning.   The  tremsit  industry 
has  seen  the  emergence  of  new  information  systems  and  advanced 
technologies  that  could  support  the  planning  for  more  efficient  and 
effective  services  amd  also  offer  opportunities  to  address  many  of 
the  issues  in  capital  investment  planning  and  engineering.   There 
are  numerous  possibilities  for  improvements  in  the  planning  area 
such  as  the  application  of  microcomputer  software  as  analysis 
tools,  the  development  of  new  theories  for  the  implementation  of 
contemporary  demand  models,  and  the  application  of  major  data  bases 
such  as  geographic  information  systems  and  scheduling  systems. 

Inproved  planning  and  analysis  will  help  insure  that  scarce  Federal 
funds  are  used  most  effectively  in  capital  and  operational  invest- 
ments . 

Objectives  and  Approach 

The  primary  objective  of  the  Planning  and  Project  Development 
Program  is  to  insure  that  government  investment  in  transit 
services,  equipment,  amd  facilities  yield  maiximum  return  through 
direct  assistance  to  local  governments  amd  transit  agencies  and  the 
development  of  effective  amd  efficient  planning  methods  amd 
procedures  for  their  use. 
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The  Program  Is  divided  into  several  elements.   Planning  Program 
Support  provides  direct  assistance  to  the  local  agencies  which 
develop  travel  dememd,  cost  and  land  use  models  to  support  the  long 
range  regional  planning,  corridor  studies  and  clean  air  analyses 
dictated  by  ISTEA  amd  the  Clean  Air  Act.   Capital  Planning  ensures 
that  new  procedures  are  developed  to  enable  proposed  capital 
transit  projects  to  be  designed  and  constructed  in  a  cost  effective 
manner.   Operational  Planning  ensures  that  transit  services  are 
effectively  designed  to  maximize  passenger  usage  and  to  minimize 
the  cost  of  operations.   Fare  Analysis  and  Collection  studies  and 
evaluates  innovative  fare  strategies  cmd  revenue  collection 
techniques  with  an  aim  towards  maximizing  fare  revenues  without 
losing  significant  ridership.   Multimodal  Pleuining  develops 
evaluation  criteria  and  studies  organizational  arrangements  that 
will  facilitate  multimodal  decision-making  for  transportation 
alternatives  including  transit  and  highways.   Procurement  Methods 
and  Engineering  Mamagement  address  management  improvements 
associated  with  coordination  of  contracting  methods,  project 
financing,  project  management,  design,  civil  construction,  vehicle 
production  ouid  subsystem  installation. 

Acconplishments  to  Date 

Provided  technical  support  to  numerous  planning  agencies  and 
tremsit  authorities  for  conducting  various  planning  studies, 
alternatives  emalyses,  and  environmental  intact  studies  aimed  at 
developing  more  cost  effective  transit  systems  across  the  country. 

Initiated  the  Turnkey  Demonstration  Program  which  will  evaluate  the 
effectiveness  of  the  turnkey  method  of  contracting  for  major 
tremsit  capital  design  and   construction  projects. 

Provided  guidance  and  technical  support  to  tramsit  agencies  to 
ioprove  their  revenue  management  in  areas  such  as  fare 
restructuring,  enployer  based  programs,  leasing  and   advertising 
revenues.   The  support  was  provided  in  various  areas  across  the 
country  including  New  York,  Boston,  Philadelphia,  Atleuata,  Chicago, 
Clevelemd,  Kansas  City,  Los  Angeles,  Sacramento,  and  Seattle. 

Prepared  a  report  entitled  "Light  Rail  Treuasit  Capital  Cost  Study" 
which  dociiments  the  actual  construction  emd  acquisition  costs  for 
the  most  recently  constructed  light  rail  tramsit  systems  in  the 
United  States.   This  report  provided  a  base  of  information  to  help 
pleumers  of  future  light  rail  systems  make  better  cost  estimates. 

Prepared  a  report  entitled  "Characteristics  of  Urban  Transportation 
Systems"  which  updates  information  for  estimating  the  performauace 
characteristics  of  urbam  transportation  modes  including  light  rail. 
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heavy  rail,  bus,  auto,  automated  guideway  and  pedestriaui  assistance 
systems.  With  this  report,  transit  systems  will  be  able  to  gauge 
their  performance  emd  compare  it  with  other  tramsit  systems  of 
similar  characteristics. 

Completed  research  on  ways  to  enhance  the  forecasting  of  activity 
center  travel  using  downtown  Norfolk,  Virginia  as  a  study  area. 
Transit  systems  can  use  this  forecasting  tool  to  estimate  travel 
demand  to  activity  centers  auid  plan  their  operations  accordingly. 

Planned  For  FY  1994 

Planning  Program  Support .   Support  will  be  provided  to  help  local 
planning  bodies  and  transit  authorities  better  understand  the  new 
planning  and  project  development  requirements  of  ISTEA.   Procedures 
will  be  developed,  tested  and  documented  on  how  planning  agencies 
cam  use  geographic  information  systems  to  enhance  transit  planning. 

A  "Technical  Resource  Center"  will  be  established  to  assist 
pleuiners  in  using  the  latest  travel  demand  modeling  techniques. 
Travel  demand  modeling  will  be  advanced  with  new  approaches.   These 
procedures  will  help  transit  agencies  use  travel  demand  models  that 
are  more  descriptive  of  their  day-to-day  operations. 

Capital  Planning »   Efforts  will  continue  to  in^jrove  procedures  and 
techniques  for  use  by  transit  planners  for  cost  estimation,  site 
planning,  and  transit  access  modeling.   A  Transit  Capital  Price 
index  modelled  after  the  Highway  Construction  Price  Index  will  be 
developed.   This  index  will  provide  more  descriptive  cost 
estimation  factors  tham  is  currently  availaible  for  tramsit 
construction. 

Operation  Planning.   Route- level  demand  models  will  be  updated  to 
be  used  with  personal  computers  and  to  make  use  of  geographic 
information  systems  for  data  mamipulation  by  plamning  agencies. 
The  tramsit  operator  plamning,  diagnostic,  and  optimization  model 
will  be  updated  to  incorporate  a  wider  variety  of  laibor  constraints 
and  operating  periods.   A  course  in  tramsit  operations  planning 
will  be  presented  to  tramsit  agency  personnel  across  the  country. 
Transit  agencies  will  benefit  significantly  from  am  update  of  these 
plamning  tools  for  use  in  contemporary  personal  con^juters  and  to 
include  emerging  labor  and  operational  issues. 

Fare  Analysis  and  Collection.  An  evaluation  will  be  conducted  of 
the  various  methods  currently  in  use  for  the  distribution  of 
tramsit  passes.   A  demonstration  will  be  conducted  of  strategies 
amd  amalytical  techniques  used  to  allocate  fares,  revenues,  amd 
costs  for  intermodal  passes.  An  evaluation  will  be  made  of  the 
inpact  of  the  en^loyer  tramsit  pass  tauc  incentive  program.   Tramsit 
agencies  amd  major  enployers  need  this  documentation  to  better  plan 
and  implement  their  various  services  and  to  predict  the  impacts  on 
carpools  amd  tramsit  ridership. 
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Multimodal  Planning.   Criteria  will  be  developed  to  evaluate 
multimodal  alternatives  affecting  both  highways  and  transit.   An 
organizational  study  will  be  made  to  determine  the  best  way  to 
conduct  multimodal  planning.   The  demand,  supply,  performance  and 
cost  characteristics  of  intermodal  terminals  will  be  compiled  as  a 
data  base  for  use  by  transportation  planners.   A  summary  of  best 
citizen  participation  practices  for  the  planning  process  mandated 
by  ISTEA  will  be  developed.   All  this  dociunentation  will  eneible 
planners  to  better  integrate  joint  trans it /highway  facilities  into 
the  transportation  solution. 

Procurement  Methods  and  Engineering  Management.   Support  will  be 
provided  for  the  FTA  Turnkey  Demonstration  Program  which  will 
include  on-site  monitoring  and  evaluations  of  on-going  turnkey 
construction  projects.   Reviews  will  also  be  conducted  of  the 
state-of -the-practice  in  preliminary  engineering  of  major  capital 
investments. 

POLICY  ANALYSIS  AND  EVALUATION    FY  1992     FY  1993     FY  1994 

Budget  Authority:  $1,170    $1,400    $1,000 

Obligations:  $1,170    $1,551    $1,000 

Background 

The  purpose  of  the  Policy  Analysis  and  Evaluation  Program  is  to 
provide  a  continuing  process  for  development  of  systematic  inform- 
tion  in  support  of  FTA  decisionmaiking  so  that  it  is  based  on 
knowledge  of  the  likely  impacts  of  FTA  decisions,  the  status  of 
efforts  to  carry  them  out,  and  measurement  of  their  results. 

Objectives  and  Approach 

Projects  in  this  area  include  evaluations  of  the  trends,  conditions 
and  performeuice  of  the  transit  industry;  esteiblishing  objectives 
for  FTA's  programs;  developing  and  evaluating  legislative  and 
policy  initiatives;  ensuring  that  National  and  Departmental  goals 
are  reflected  in  agency  initiatives;  and  evaluating  the  effective- 
ness of  FTA's  policies,  programs,  and  projects. 

Accomplishments  to  Date 

For  the  first  time,  in  January  1993,  FTA  and  FHWA  jointly  submitted 
to  Congress  an  intermodal  highway/transit  conditions,  performance, 
and  needs  report.   The  report  included  estimates  of  transit  needs 
based  on  the  costs  to  maintain  and  improve  performance. 

An  updated  analysis  of  the  current  conditions  of  the  existing  rail 
systems  was  con^leted.   This  study  also  provides  an  estimate  of  the 
remaining  cost  to  restore  these  systems  to  a  good  state  of  repair. 
These  results  will  be  used  in  the  1994  section  308  Report  on 
Transit  Conditions  and  Needs. 
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An  analysis  of  the  current  conditions  of  the  Nation's  bus 
maintenance  facilities  was  con^leted.   This  report  also  includes 
data  on  the  investments  plcuined  for  these  facilities  over  the  next 
five  years.   The  report  will  be  used  as  a  basis  for  the  bus 
maintenamce  facilities  needs  estimated  in  the  1994  section  308 
Report . 

The  University  of  California  at  Berkeley  prepared  a  report 
analyzing  the  recent  use  of  joint  development  by  transit  operators. 
The  report  inventories  all  joint  development  projects  and   makes  an 
assessment  of  the  conditions  necessary  for  successful  integration 
of  real  estate  development  and  tremsit  projects. 

Regulatory  inpact  emalyses  were  developed  on  legislation  such  as 
the  Clean  Air  Act  Amendments  eind  the  Americems  with  Disabilities 
Act. 

Support  was  provided  for  policy  initiatives  such  as  securitization 
euad  creative  financing  alternatives. 

Policy  proposals  were  developed  for  changes  in  the  tax  treatment  of 
employer -provided  transit  passes,  culminating  in  chcmges  included 
in  the  National  Energy  Policy  Act  of  1992. 

Planned  for  FY  1994 

Analysis  in  support  of  the  biennial  intermodal  reports  to  Congress 
on  transit  and   highway  condition,  performance,  and  needs  will  be 
conducted.   This  will  include  collection  of  in^roved  data  on 
transit  facility  emd  equipment  conditions  emd  investment  plans  as 
well  as  continued  einalysls  of  the  economic  performemce  of  tremsit. 
Assessment  of  travel  behavior,  traxisit's  market,  emd  transit 
performemce  using  section  15,  1990  Census,  Nationwide  Personal 
Tremsportation  Study,  emd  other  data  will  also  be  conducted  as  part 
of  the  assessment  of  transit  performance. 

Development  of  information  in  support  of  the  annual  reports  to 
Congress  on  allocation  of  major  capital  investment  funding  required 
by  section  3(j)  of  the  Federal  Transit  Act. 

Efforts  will  be  continued  to  develop  methods  to  assess  intermodal 
urban  tremsportation  performamce.   It  is  Intended  that  these 
methods  would  result  in  Inqproved  measurement  of  tremsit  performance 
amd  highway  performemce  in  urbemized  areas  and  would  be  coordinated 
with  the  Highway  Performsmce  Monitoring  System  (HPMS) . 

Studies  will  be  conducted  on  the  impacts  of  existing  major  trsmsit 
Investments.   FY  1994  funds  will  be  used  to  continue  studies  to 
assess  the  longer  term  inpacts  of  the  systems  in  Sam  Framcisco  emd 
Atlanta.   These  systems  were  assessed  soon  after  they  opened  in  the 
late  1970 's.   The  studies  will  assess  what  has  happened  in  terms  of 
the  Impacts  of  the  Investments  since  that  time,  particularly  in 
terms  of  the  transportation  system  and  land  use  and  urbam 
develoiment . 
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In  order  to  accommodate  the  changes  made  in  the  section  3{i) 
criteria  for  New  Starts  by  ISTEA,  and   other  changes  since  FTA's 
Major  Investments  Policy  was  issued  in  1984,  studies  will  be 
conducted  to  improve  the  criteria  used  for  evaluating  proposed 
major  new  investments. 

Analyses  of  the  teuc  policy  impacts  on  transit  use  and 
recommendations  for  further  changes  in  the  tax  treatment  of 
en^loyer- provided  transportation  benefits  will  be  conducted.   This 
will  focus  on  the  recent  change  which  increased  the  value  of  an 
enpl oyer -provided  transit  pass  which  is  tax  free  from  $21  per  month 
to  $60  per  month. 

This  area  will  also  include  continued  studies  to  evaluate  FTA's 
programs  and  policies,  with  recommendations  for  improvements. 
Specific  areas  for  investigation  will  be  chosen  based  on  a 
con^jrehensive  review  of  agency  policies. 

FTA  will  continue  cooperative  efforts  with  FHWA  on  ISTEA  authorized 
operational  tests  of  Congestion  Pricing. 

This  area  will  include  several  projects  in  support  of 
implementation  of  the  strengthening  of  transportation  planning  and 
flexible  funding  included  in  ISTEA.   This  will  include  assessments 
of  the  success  of  these  provisions  as  well  as  outreach  efforts 
designed  to  assure  that  tramsit  operators  and  local  transportation 
plamners  are  fully  aware  of  these  opportunities. 


REGIONAL  MOBILITY  PROGRAM 

Budget  Authority: 
Obligations : 

Background 


FY  1992   FY  1993    FY  1994 


$2,272 
$4,832 


$2,450 
$5,830 


$2,650 
$2,650 


The  Regional  Mobility  Program  was  created  to  be  a  catalyst  for 
local  action  to  address  regional  mobility  problems  using  relatively 
low  cost,  innovative  mcmagement  strategies.   Mobility  problems  come 
in  various  forms.   For  exan^le,  too  much  traffic  dememd  for  roadway 
systems  cem  cause  congestion,  delays,  accidents,  suppression  of 
latent  travel  dememd,  lost  business  opportunities,  and  increased 
business  and  personal  transportation  costs.   Mobility  problems  also 
include  the  difficulties  of  persons  without  cars  to  get  to  jobs, 
stores  emd  medical  services  that  are  located  without  access  to 
public  tramsit  services. 

Objectives  emd  ;^proach 

The  Regional  Mobility  Progreun  focuses  on  a  variety  of  objectives. 
These  include  assisting  local  communities  to  reduce  dependence  on, 
emd  encourage  alternatives  to,  single  occupaxit  auto  travel  in 
metropolitam  areas;  promoting  multi-modal  and  intermodal  decision- 
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making  aimed  toward  reducing  traffic  congestion  suid  increasing 
mobility;  encouraging  a  greater  variety  of  transportation  choices; 
improving  the  mobility  of  those  without  easy  access  to 
transportation,  including  the  rural  poor,  persons  with 
diSeUoilities,  and  elderly  persons;  and  encouraging  private  sector 
participation  in  local  transportation  programs  to  better  serve 
customer  needs,  particularly  in  the  innercity  and  suburban  markets 
not  being  served  well  by  conventional  transit  systems. 

The  Progremi  elements  include  Transportation  Demand  Management  which 
focuses  on  actions  to  reduce  single  occupancy  trips;   Innovative 
Transportation  Services  which  focuses  on  new  marketing  and  service 
strategies;  Entrepreneurial  Services  which  encourages  community, 
neighborhood,  minority  and  small  business  groups  to  estsQalish 
private  transit  services  in  niche  markets;  Rural  and  Specialized 
Transportation  which  addresses  the  personal  mobility  problems  of 
people  who  are  isolated  and/or  lack  opportunity  to  access 
transportation;  and  Private  Sector  Initiatives  which  encourage 
business  community  involvement  and  public/private  partnerships  in 
the  whole  range  of  mobility  strategies. 

Accomplishments  to  Date 

Provided  technical  assistance  to  over  60  communities  across  the 
country  to  help  implement  specific  measures  to  relieve  traffic 
congestion  and  increase  transit  usage. 

EsteUolished  the  National  Center  for  Regional  Mobility  at  George 
Mason  University  which  publishes  a  quarterly  newsletter  and 
developed  an  innovative,  computer-based  system  to  facilitate  the 
flow  of  information  to  the  transit  industry. 

Developed  a  microcomputer  progreun  to  enable  employers,  developers, 
and  local  governments  to  collect  and  analyze  data  on  transportation 
demand  mcuiagement  (TDM)  progrcuns.   Developed  a  model  technique  for 
use  by  transit  planners  for  analyzing  the  interactions  of  TDM 
strategies  and  lemd  use  scenarios.   Also  developed  an 
in^lementation  guidelines  mamual  for  use  by  local  transportation 
officials. 

Initiated  multi- operator  negotieOale  tremsit  voucher  programs  that 
encourage  en^loyees  to  ride  transit  to  work  in  the  New  York  City, 
Philadelphia,  Los  Angeles,  and  Washington  D.C.  metropolitan  areas. 
Thouseinds  of  tramsit  vouchers  are  now  sold  monthly  in  each  area. 

Implemented  a  market -based  fare  program  for  the  Chicago  Tremsit 
Authority  which  resulted  in  increased  revenue  without  the  usual 
loss  of  ridership. 

Provided  training  and  technical  assistance  which  have  enheuaced  the 
expertise  and  management  of  rural  transit  operators;  developed  a 
video-based  training  package  and  a  promotional  kit  which  has  been 
distributed  to  state  Departments  of  Transportation;  and  developed 
cost  effective  rural  tremsportation  innovations. 
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Provided  start-up  assistance  to  over  100  organizations,  including 
public  housing  councils,  business  community  groups,  transportation 
management  associations,  civic  groups,  and  a  variety  of  private  bus 
and  taxi  operators  to  initiate  new  transportation  services.   As  a 
result,  privately  operated  transportation  services  have  started  in 
over  20  U.S.  cities. 

Established  twelve  transportation  management  associations  which 
have  facilitated  public  and  private  sector  involvement  in 
development  of  effective  TDM  actions. 

Planned  for  FY  1994 

Transportation  Demand  Management  and  Innovative  Transportation 
Services.   The  FTA/FHWA  Joint  Operational  Action  Program  will  be 
continued.   This  program  assists  public  agencies  in  implementing 
various  innovative  transportation  demand  management  techniques  that 
involve  intermodal  cooperation.   Evaluations  will  be  conducted  of 
various  transportation  demand  management  strategies  and  innovative 
service  concepts  and  their  effectiveness  in  increasing  transit  use 
and  reducing  single  occupant  auto  travel.   Congestion  pricing 
inplementation  plans  will  be  developed  in  San  Francisco,  Houston, 
and  the  Washington,  D.C.  metropolitan  area.   The  plans  will  focus 
on  the  effect  that  variedDle  pricing  will  have  on  reducing  traffic 
congestion,  improving  traffic  flow,  and  enhancing  transit  and 
multi- occupancy  vehicle  use.   Continued  support  will  be  provided  to 
the  Consortium  for  Regional  Mobility  to  prepare  newsletters, 
conduct  outreach,  and  conduct  technical  workshops  to  promote 
regional  mobility.   Studies  and  evaluations  will  be  conducted  of 
various  telecommuting  strategies  euad  operations. 

Rural  and  Specialized  Transportation.   Continued  assistance  will  be 
provided  for  the  Rural  Technical  Assistance  Program  Resource 
Center,  training  material  development,  the  peer-to-peer  matching 
program,  technical  assistance,  research  initiatives,  the  Rural 
Research  Clearinghouse  and  the  toll-free  telephone  hotline. 
Selected  joint  project  initiatives  will  be  conducted  with  various 
Department  of  Health  and  Hximan  Services  operating  administrations. 
An  assessment  of  intercity  rural  connector  programs  will  be 
conducted  to  determine  the  effectiveness  of  states  in  utilizing  the 
section  18  set-aside  funds. 

Private  Sector  Initiatives.   FTA's  Private  Sector  Initiatives 
Program  continues  to  increase  participation  by  private  operators, 
the  business  community  and  neighborhood  and  civic  groups.   Transit 
agencies  now  weigh  the  benefits  of  con^etitive  participation  by 
private  operators  in  local  tramsit  operations.  The  Entrepreneurial 
Services  Program  (ESP)  has  made  it  possible  for  neighborhood  and 
civic  groups,  as  well  as  the  business  community,  to  be  engaged  in 
developing  special  services  that  meet  the  needs  of  neighborhood 
residents  and   support  economic  development.   Projects  have  been 
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started  in  over  20  states.   The  new  Business  Transportation  Council 
is  showing  the  business  community  its  stedce  in  improving  urban 
mobility  and  in  participating  in  local  decision-m«Ocing, 
particularly  with  respect  to  the  provisions  of  the  CAA  and  the 
ISTEA  of  1991  which  affect  business. 

SAFETY  AND  SECURITY  PROGRAM       PY  1992      FY  1993      FY  1994 

Budget  Authority:  $1,000      $1,000      $900 

Obligations:  $2,104      $1,020      $900 

Background 

The  Safety  and   Security  Program  is  designed  to  assist  the  transit 
industry  as  well  as  state  emd  local  authorities  in  providing  the 
highest  practical  level  of  safety  and  security  for  the  passengers 
and  employees  of  the  Nation's  public  transportation  systems.   A 
safer  transit  environment  projects  a  better  image  to  the  public, 
resulting  in  increased  patronage  and  transit  income;  reduced  costs; 
in^roved  schedule  performance;  and  enhanced  working  conditions.   A 
healthy  transit  industry  requires  the  elimination  or  control  of 
unintentional  hazards  to  the  passengers,  employees  and  public 
affected  by  transit  operations  and  protection  against  intentional 
personal  injury  or  property  loss.   The  goals  of  FTA's  Safety  and 
Security  progreun  are  (a)  to  prevent  omd  reduce  accidents  and 
incidents,  and  (b)  to  minimize  and  control  the  effects  of  accidents 
amd  incidents  that  do  occur. 

Objectives  and  Approach 

Recognizing  that  safety  and  security  are  a  local  responsibility, 
the  progreun  objectives  are  realized  through  technical  assistance 
which  supports  the  fundamental  activities  associated  with  operating 
a  safety  program.   These  activities  include: 

Training  of  transit  professionals  through  the  Transportation  Safety 
Institute  is  an  ongoing  effort  to  spread  safety  and  security 
knowledge  to  the  working  levels  within  the  transit  industry; 
performance  indicators  utilizing  data  on  trjmsit  safety  problems 
and  program  effectiveness;  safety  oversight  and  security  enforce- 
ment through  the  development  of  technical  projects,  regulatory 
guidelines  and;   development  of  drug  euad  alcohol  programs  to  detect 
cuid  deter  substemce  aOjuse  by  transit  workers. 

FTA  achieves  these  objectives  through  technical  assistance  which 
benefits  both  the  riding  public  and  the  mass  trsmsit  industry. 

Accomplishments  to  Date 

The  Transportation  Safety  Institute  (TSI) ,  supported  by  FTA,  has 
provided  safety  training  covering  a  full  range  of  bus,  rail,  and 
safety  courses  and   seminars.   To  date,  some  25,000  persons  have 
received  training  through  the  TSI  Program.  Trainees  attend  courses 
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at  TSI  in  Oklahoma  City,  others  receive  training  at  their  own  local 
systems  from  instructors  who  had  been  prepared  thru  TSI's  Train- 
the-Trainer  programs.   As  a  result  of  these  training  progrcuns, 
improvements  have  been  made  in  the  areas  of  accident  prevention, 
accident  reduction,  and  a  more  secure  environment  for  transit 
patrons.   While  the  ultimate  benefactor  of  safe  and  secure  transit 
system  is  the  transit  patron,  the  taxpayer  also  receives  benefit 
from  the  fact  that  a  safer  system  is  a  more  financially  stable 
system. 

In  June  1992,  FTA  pxiblished  an  Advance  Notice  of  Proposed 
Rulemaking  (ANPRM) ,  requiring  States  to  oversee  the  safety  of  rail 
fixed  guideway  systems  within  those  States.   A  Notice  of  Proposed 
RulemeUcing  (NPRM)  will  be  published  in  the  Spring  of  1993;  the 
final  rule  is  explained  by  end  of  year. 

Convened  a  workshop  to  explore  new  security  concepts  in  managing 
social  problems  which  impact  the  transit  systems  and  its 
passengers,  such  as:  gangs  and  other  sources  of  ethnic  and  cultural 
conflict;  homelessness;  and  how  order  and  cleanliness  contribute  to 
a  safe  and  civil  tramsit  environment. 

Coitpleted  an  independent  safety  review  of  the  New  York  Metropolitan 
Transportation  Authority  (MTA) ,  including  the  New  York  City  Transit 
Authority,  emd  the  Long  Islamd  and  Metro-North  commuter  railroads. 
The  MTA  agencies  are  currently  developing  action  ploins  to  address 
identified  safety  concerns. 

Notices  of  Proposed  Rulemaking  on  drug  and  alcohol  testing  in  the 
mass  transit  industry  were  published  in  the  Federal  Register  on 
December  15,  1992.   It  is  anticipated  that  final  rules  will  be 
published  by  the  end  of  calendar  year  1993.   The  Omnibus 
Treuisportation  Employee  Testing  Act  of  1991  memdates  the  Department 
of  Transportation  (DOT)  to  inclement  substemce  eibuse  meuiagement 
programs  in  various  transportation  industries  for  safety- sensitive 
eirqployees.   As  a  result,  the  Federal  Transit  Administration  is 
required  by  this  legislation  to  develop  regulations  to  enhsuice  mass 
transit  safety. 

Installed  a  conputer-based  safety  and   security  bulletin  board  which 
provides  information  on  safety  training  courses,  report  listings, 
electronic  mail  to  other  users,  and  data  file  treuisfers  via  a 
toll-free  number. 

Conducted  an   in-depth  nationwide  survey  to  determine  the  extent  of 
substance  oibuse  in  the  tremslt  industry.  Responses  were  summarized 
in  a  final  report  on  the  state  of  the  practice  of  substemce  eibuse 
meuiagement . 

Developed  three  technical  asslstamce  packages  which  implement 
conprehensive  substemce  eibuse  mamagement  programs:   iiif>lementation 
guidelines,  a  random  testing  manual,  and  a   training  module  for 
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supervisors  mfJcing  referrals  of  subordinates  for  reasonable 
suspicion  drug  testing.   Over  6,000  copies  of  the  Implementation 
guidelines  have  been  distributed. 

Issued  publications  dealing  with  emergency  management  practices 
Including  fire  safety  countermeasures ,  and  response  procedures  and 
evacuation  guidelines  for  disabled  passengers. 

Planned  for  FY  1994 

Drug  and  Alcohol  Regulatory  Support.   Provide  assistance  to 
grsmtees  to  Implement  the  Federal  requirement  for  local  drug  and 
alcohol  testing  through  the  development  and  dissemination  of 
training  materials  for  reasonable  suspicion  determinations. 
Performance  of  final  regulatory  impact  assessments.  Development  of 
a  process  for  collecting  information  for  Federal  oversight  of  the 
drug  and  alcohol  program  is  monitor  Industry  compliance. 

Fixed  Rail  Oversight.   Assistsmce  to  States  emd  fixed  guideway 
transit  systems  in  implementing  state  safety  oversight  of  rail 
systems  through  the  development  of  appropriate  training  courses; 
Initial  training  will  be  targeted  for  State  Officials.  Development 
of  an  oversight  monitoring  system  Including  performcmce  data 
collection  and   emalysls. 

Industry  Support  and  Monitoring.   Provide  training  for 
approximately  3,000  students  through  the  TSI  training  program  in 
subjects  that  Include  Systems  Safety,  Accident  Investigation, 
Emergency  Preparedness,  Security,  and  Alternative  Fuels  Handling. 
Collection  and   publication  of  improved  safety  data  separating 
patron  smd  enqployee  deaths  and   injuries.  Providing  outreach  to  the 
tromslt  authorities  through  the  dissemination  of  timely  safety 
information  and  maintaining  a  national  computer  bulletin  board  on 
all  safety  matters  including  training. 

TBCHNOLOGY  DBVBLOPMBNT  PROGRAM      FY  1992    FY  1993      FY  1994 

Budget  Authority:  $  3,100    $3,100      $3,200 

Obligations:  $11,494    $4,067      $3,200 

Background 

The  primary  goal  of  the  Technology  Development  Program  is  to 
identify  and   optimize  the  use  of  technology  to  improve  efficiency, 
and   to  assist  in  the  economical  introduction  of  technologies  into 
tremsit  system  use.   New  methods  are  needed  for  overcoming 
traditional  barriers  to  the  use  of  innovative  methods,  techniques 
and  equipment  in  transit  so  that  more  efficient  and  reliable 
transit  service  will  be  provided. 

Technology  development  at  the  Federal  level  was  virtually 
non-existent  during  the  past  12  years  in  spite  of  the  continuing 
need  of  the  transit  industry  for  more  advanced,  cost-efficient 
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equipment  and  methods.   During  this  period,  the  transit 
manufacturing  industrial  base  continued  to  shrink  as  a  result  of 
reduced  investment  in  transit,  and  a  corresponding  decline  in  the 
conqpetitiveness  aOjroad  of  the  U.S.  tramsit  industry. 

In  the  years  ahead,  the  demand  for  new  systems,  line  extensions  and 
major  infrastructure  rebuilding  projects  will  increase.   This 
increased  activity  in  transit  construction  and  service  will  lead  to 
an  increased  demand  for  inproved  technologies  that  reduce  costs, 
improve  environmental  accepteOiility,  amd  system  reliability. 

As  military  spending  declines,  an  opportunity  exists  for  the 
transit  industry  to  participate  in  defense  conversion  (dual  use) 
activities  through  new  cooperative  ventures  with  the  Department  of 
Defense.   Several  existing  military  technologies  are  well  suited 
for  meeting  the  objectives  of  transit,  and  are  transferrjible  to 
transit  use  with  minimal  new  investment.   Examples  of  dual  use 
technology  are:   the  Advemced  Technology  Transit  Bus  (ATTB) ,  a 
cooperative  effort  between  the  FTA,  the  Southern  California  Rapid 
Transit  District  (SCRTD-Los  Angeles)  euid  Northrop,  where  low  weight 
materials,  advsmced  structural  design,  new  passenger  information 
systems  euid  electronics  will  be  employed;  and  the  Advanced  Public 
Transit  Systems  Progrcun  (APTS)  where  advamced  communications 
technology  is  being  utilized  to  enhemce  fleet  operation,  sin^jlify 
system  usage  and  enhauice  passenger  usage  and  safety. 

Objectives  euad  Approach 

The  Technology  Development  Program  objectives  are  to:  reduce 
operations  and  maintenance  costs;  modernize  existing  systems;  test 
innovative  technologies  amd  proven  new  systems;  improve  supply 
industry  coitpetitiveness;  support  more  reliatble  amd  efficient 
transit  service  to  the  public;  and  disseminate  information  on 
innovative  technologies.   The  Program  has  been  developed  through  a 
series  of  aggressive  outreach  efforts  that  ensure  that  industry 
needs  amd  priorities  remain  an  integral  part  of  the  overall 
effort. 

Accomplishments  to  Date 

Publication  of  Construction  Management  and  Quality  Assuramce/ 
Control  Guidelines  that  assist  tramsit  agencies  in  memaging  major 
construction  projects. 

Automated  maintenance  diagnostics  systems  have  been  developed  and 
are  being  used  to  in^jrove  the  productivity  and  cost  of  maintaining 
rail  cars  and  buses.  These  have  been  installed  at  the  Washington 
METRO  (WMATA)  for  rail  car  maintenance,  and  at  Flint  for  buses. 
Materials  amd  material  safety  studies  were  conducted  by  the 
Department's  Volpe  National  Transportation  Systems  Center;  non- 
destructive testing  evaluation  methods  were  demonstrated  amd 
successfully  used  at  the  New  York  City  Transit  Authority  (NYCTA) 
amd  the  Port  Authority  Trams -Hudson  (PATH)  rail  system;  and  a 
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multi-agency  study  was  conducted  by  the  National  Academy  of 
Sciences  (NAS)  on  tunneling  technology  to  reduce  the  cost  and 
increase  the  safety  of  tunnel  construction. 

Developed  an  energy  management  computer  program  through  Carnegie - 
Mellon  University  (CMU) ;  demonstrated  the  results  of  a  CMU  study  of 
alternative  electric  power  sources  in  cooperation  with  a  number  of 
transit  agencies;  and  developed  an  energy  efficient  propulsion 
system  that  is  being  used  by  most  new  rail  systems,  including 
SEPTA,  Baltimore  and  Los  Angeles. 

Conducting  advanced  rail  system  signaling  and  train  control 
projects  at  NYCTA  and  BART;  and  conducted  a  study  of  the 
feasibility  of  Superconducting  Magnetic  Energy  Storage  (SMES)  as  a 
means  to  overcome  low  voltage  problems  that  are  being  experienced 
by  BART  in  its  Trans -Bay  subway. 

Study  of  the  use  of  automated  real-time  wayside  passenger 
information  system  as  a  means  to  improve  passenger  use  of  the  NJT 
commuter  rail  system.   Completed  a  cooperative  study  between  the 
U.S.  and  the  Province  of  Ontario  with  regard  to  innovative 
technologies  that  can  improve  transit  equipment  maintenance,  which 
led  to  a  grant  award  to  the  NYCTA  to  test  and  evaluate  a 
computerized  brake  diagnostic  dynaunometer  to  determine  bus  braking 
capacity  and  detect  brake  safety  problems. 

Initiated  Phase  I  of  the  Suspended  Light  Rail  System  Technology 
Pilot  Project  per  ISTEA.   Three  consortia  (public  agency  proposer 
with  vendor)  have  been  selected  to  determine  the  feasibility,  costs 
and  benefits  of  using  such  a  technology  for  transporting 
passengers:  Milwaukee  County,  WI;  Montgomery  County,  MD;  and  BART 
in  Oaklemd,  CA. 

In  cooperation  with  the  Southern  California  Rapid  Transit  District 
(SCRTD)  and  Houston  Metro,  FTA  initiated  the  Advanced  Technology 
Transit  Bus  project.   In  Phase  I  of  the  SCRTD  Project,  a  new  low 
floor,  low  emission,  light  weight  bus  will  be  designed  which  will 
meet  or  exceed  existing  clean  air,  accessibility,  maintenemce, 
service  relieUaility  and   other  industry  requirements.   The  Houston 
project  will  make  use  of  heavy  truck  components  to  reduce  initial 
capital  and   maintenance  cost  requirements. 

Several  San  Francisco  Bay  Area  transit  agencies  omd  WMATA  are 
evaluating  improved  fare  collection  systems  that  permit  unimpeded 
transfer  by  passengers  between  bus  emd  rail  systems  or  between 
different  transit  systems. 

The  Transit  Research  Alliemce  in  Pittsburgh  has  initiated  its 
efforts  with  regard  to  the  feasibility  of  deploying  inertial 
navigation  tracking  omd  control  systems  to  determine  the  precise 
location  of  rail  cars  omd  buses  to  improve  service  reliability. 
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Planned  for  FY  1994 


Rail  and  Fixed  Guideway.   Continue  San   Francisco  BART  and  the  NYCTA 
projects  to  design  advemced  train  control  systems  capoQsle  of 
reducing  train  spacing  with  in^roved  safety.   BART  will  be  testing 
a  new  technology  signal  system  on  its  test  track; 

NJT  will  coir^jlete  design  of  a  system  to  display  real-time 
information  at  commuter  rail  stations  regarding  train  arrivals, 
delays,  emd  other  relevant  information.   The  system  will  be 
installed  aind  evaluated  under  revenue  service  conditions. 

CMU  will  manage  a  demonstration  of  one  or  more  innovative  methods 
of  reducing  electric  power  cost,  such  as  through  buying  from  other 
tham  a  local  utility,  in  cooperation  with  a  selected  rail  transit 
agency . 

BART  will  test  a  Superconducting  Magnetic  Energy  Storage  (SMES)  on 
revenue  service  track  as  a  means  of  augmenting  electrical  power 
capacity  to  meet  increased  service  needs  in  areas  where  new 
infrastructure  construction  is  not  feasible. 

Phase  II  of  the  Suspended  Light  Rail  Treinsit  Project  will  begin 
with  a  selected  grantee  starting  environmental  intact  analysis  and 
preliminary  engineering  design. 

Develop  a  dual  use  technology  program  with  the  DOD's  Advanced 
Projects  Research  Agency  (ARPA)  as  part  of  their  Technology 
Reinvestment  Project  (TRP)  to  apply  applicadale  defense  technologies 
to  transit  vehicles,  equipment  or  facilities. 

Bus  Technology.   Continue  with  the  Advanced  Technology  Transit  Bus 
(ATTB)  Program  with  Los  Angeles  emd  Houston  to  develop  low- floor, 
light-weight  buses  that  will  become  the  basis  for  a  new  industry 
steuidard. 

Initiate  a  joint  FTA/FHWA  study  on  the  issue  of  treuisit  bus  over- 
weight rear  eudes  which  has  become  of  critical  inportemce  recently 
due  to  State  and  local  law  enforcement  efforts  citing  treinsit 
agencies  for  their  overweight  vehicles. 

Bus  Testing.   Continue  to  provide  technical  support  for  the  FTA  Bus 
Testing  Program,  established  under  the  Surface  Transportation  euid 
Uniform  Relocation  Assistance  Act  (STURAA)  of  1987.   Testing  is 
required  on  all  new  model  buses  before  they  csin  be  purchased  with 
Federal  funds . 
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TRANSIT  ACCESSIBILITY  PROGRAM       FY  1992    FY  1993    FY  1994 

Budget  Authority:  $1,996     $2,000     $2,400 

Obligations:  $2,493    $2,350    $2,400 

Background 

The  Americans  With  Disabilities  Act  of  1990  serves  to  eliminate 
discrimination  against  individuals  with  diseibilities  and  requires 
transit  agencies  to  operate  accessible  vehicles  and  services.   The 
primary  goal  of  the  Transit  Accessibility  Program  is  to  improve  the 
quality  of  life  through  mobility  by  creating  user- friendly  services 
for  persons  with  disabilities.   In  general,  the  Prograun  is  designed 
to  address  the  increased  demands  on  transit  created  by  the  ADA.  To 
tackle  the  numerous  challenges  of  accessibility,  the  FTA  assumes  a 
leadership  role  in  constructing  and  facilitating  partnerships 
between  disabled  persons,  manufacturers,  transit  operators,  transit 
experts,  and  the  general  public. 

Objectives  and  Approach 

The  objective  of  the  Transit  Accessibility  Program  is  to  assist  the 
transit  industry  in  developing  technology  to  conform  to  the 
implementation  requirements  of  the  Americans  with  Disabilities  Act. 
The  specific  research  objective  are  to:   focus  on  cost-effective, 
high  impact  and  in^jlementable  projects.?  to  emphasize  safety 
improvements  to  benefit  persons  with  diseUailities;  and  to  use 
technology  sharing  strategies  as  a  tool  for  collaboration  on 
research  and  development  with  other  agencies  emd  organizations. 

The  Transit  Accessibility  Program  strives  to  address  the  needs  of 
all  persons  with  disabilities,  including  those  in  wheelchairs  and 
persons  with  visual,  hearing,  and  other  physical  or  mental 
iitpairments . 

The  outreach  program  includes  the  dissemination  accessibility 
guidelines,  the  conduct  of  workshops  and  demonstration  projects, 
and  on-site  visits  to  assist  State  and  local  transit  agencies  in 
implementing  the  ADA  requirements.   Publications  provide  details  on 
the  costs,  safety,  operations  and  maintensmce  procedures,  and  the 
impacts  of  ADA  conpliemce  on  overall  transit  system  performamce. 
Operational  tests  of  new  emd  improved  technologies  are  evaluated  to 
assess  the  vieUsility  of  innovative  adaptations  of  various 
technologies  to  meet  accessibility  and  operational  objectives. 

Accomplishments  to  Date 

Project  ACTION  (Accessible  Community  Transportation  in  Our  Nation) 
mcmaged  25  local  demonstration  projects  during  1991-1992.   Research 
areas  include:  identifying  people  with  disabilities  emd  their 
transportation  needs;  outreach  cmd  marketing;  training  programs  for 
transit  personnel;  training  for  tramsit  users  with  diseibilities ; 
emd  technology  to  eliminate  barriers  to  tramsportation  and 
accessibility. 
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Specific  projects  include:   conducted  a  nationwide  study  on  persons 
with  disabilities  and  their  transit  needs;  conducted  a  nationwide 
study  on  how  many  transit  systems  are  fully  accessible;  developed 
training  for  private  providers  of  public  transportation,  such  as 
those  who  provide  taxi  and  airport  shuttle  services,  to  assist  them 
in  implementing  the  ADA  requirements;  developed  training  for  human 
services  providers  of  disabled  school  age  children  on  the  use  of 
accessible  fixed  route  services;  updated  FTA's  1986  Bus  Wheelchair 
Accessibility  Guidelines  Specification  on  Lifts,  Ramps  and 
Securement  Systems;  and  developed  accessibility  guidelines 
regarding  the  special  needs  of  the  hearing,  visual,  and  mental 
impaired  persons,  as  well  as  mobility  impaired  ambulatory  persons, 
with  regarding  to  the  use  of  public  transportation  services. 
Planned  for  FY  1994 

Specialized  Transportation:   The  National  Easter  Seal  Society's 
Project  ACTION  will  continue  research  and  local  demonstration 
projects  of  new  and  innovative  policy  initiatives  and  technologies 
that  improve  the  effectiveness  of  providing  public  transportation 
services  for  persons  with  disabilities. 

ADA  Studies:   Document  and  disseminate  existing  exemplary  practices 
and  procedures  to  assist  transit  agencies  in  improving  their 
individual  accessibility  programs.   This  effort  will  include; 
paratransit  eligibility;  progreims  to  encourage  fixed  route  service 
for  the  disabled;  and  exemplary  procedures  and  practices  used  in 
providing  paratransit  euid  fixed- route  services. 

Continue  research  into  the  detectedDility  and  duradaility  of  various 

products  that  can  be  used  as  tactile  detecteQjle  warning  surfaces 

for  rail  platform  edges  and  on  slopes  (such  as  on  curb  ramps)  to 

meet  the  requirements  of  the  ADA  regulations. 

Perform  studies  to  determine  the  equipment  and  facility 
improvements  needed  to  overcome  mobility  barriers.   Special 
emphasis  will  be  placed  on  the  problems  and  safety  issues  of  the 
securement  of  wheelchairs  and  other  mobility  aids,  as  well  as 
stcindees  on  lifts. 

Guidance  in  the  form  of  video  tapes  and  reports  to  be  used  to  train 
the  disabled  community  on  using  the  transit  systems  and  to  train 
operators  in  the  provision  of  transit  service  for  persons  with 
disabilities. 

ADA  Safety  Reviews:   On-site  safety  audits  of  the  iit^lementation  of 
accessibility  requirements  with  regard  to  transit  equipment  smd 
facilities  will  be  conducted  to  review:   accident  data  far  persons 
with  diseibilities;  maintenamce  and  training  procedures  for 
accessibility  equipment;  and  the  proper  installation  of  the 
accessibility  equipment.   Based  on  the  audits,  a  set  of 
recommendations  for  correcting  the  problems  found  will  be 
prepared. 
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DEPAmiyiENT  OF  TRANSPOPfTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

MISCELLANEOUS  EXPIRED  ACCOUNTS 

Program  and  Rnancing  Qn  thousands  of  dollars) 


Msntification  code    6»-891 3-0-1  -40 1 


FY  1992 

actual 


FY  1803 
•stimate 


FY  1994 
estimate 


Program  by  activities: 

10.00         Total  obligations  (object  clase  41 .0) 

Financing: 
21.40      Unobligated  balance  available,  start  of  year 
24.40      Unobligated  balance  available,  end  of  year 
25.00      Unobligated  balance  expiring 
SO.OS      Reappropriation  (indefinite) 


999 


(22) 
22 

2.440 


3.439 


22 


(22) 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
90.00  Outlays 


!         999  ' 

22  1 

...   j 

!       86,189  1 

59,084  1 

24,834  1 

1       (59,084) 

(24,834): 

00)i 

28.104 


34,272 


24,824 
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DEPARTMEMT  OF  TRANSPOFTTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

MISCELLANEOUS  EXPIRED  ACCOUNTS 

STATUS  OF  DIRECT  LOANS 

On  thousands  of  doHare) 


Identification  code    80-9913-0-1-401 


FY  1983 

•stlnurte 


FY  1994 
estimate 


{  Cumulative  balance  of  direct 

j  loans  outstanding: 

1 1210  Outstanding,  start  of  year 

'1290  Outstanding,  end  of  year 


I 


177.000 


177.000 


177,000 


177,000 


177,000 
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DEPARTMEhrr  OF  TRANSPORTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

MISCELLANEOUS  EXPIRED  ACCOUNTS 

STATUS  OF  GUARANTEED  LOANS 

(in  thousands  of  dollars) 


identification  code     6&-9913-0-1-401 


FY  1992 
actual 


FY  1983 

estinnate 


FY  1904 
estimate 


I  Cumulative  balance  of  guaranteed  loans  outstanding:  i 

12210         Outstanding,  start  of  year  1 820,000  '■ 820.000  j 820.000  ' 

12290         Outstanding,  end  of  year  I  820,000  !  820,000  |  820.000  | 


MEMORANDUM: 

12299          Guaranteed  amount  of  guaranteed  loans 
I outstanding,  end  of  year 


820.000 


820.000 


820.000 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
MISCELLANEOUS  EXPIRED  ACCOUNTS 


These  schedules  display  programs  that  no  longer  require 
appropriations  and  thus  reflect  obligations  and  outlays  made 
under  prior  year  appropriations.   Among  these  programs  is  the 
general  funded  appropriation  for  Discretionary  grants  for  1983 
and  earlier  years. 
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APPROPRIATION  LANGUAGE 

Trust  Funds 

Discretionary  Grants 

(Limitation  on  Obligations) 

(Highway  Trust  Fund) 

None  of  the  funds  in  this  Act  shall  be  availedsle  for  the 
implementation  or  execution  of  programs  the  obligations  for  which 
are  in  excess  of  [$1,725,000,000]  $1,771,575,000   in  fiscal  year 
[1993]  1994   for  grsmts  under  the  contract  authority  in  section 
21(b)  of  the  Federal  Transit  Act:  Provided,  That,  notwithstanding 
any  provision  of  law  there  shall  be  available  for  fixed  guideway 
modernization  [$666,255,000]  $760, 060, 000,    there  shall  be 
available  for  the  replacement,  rehabilitation,  and  purchase  of 
buses  and  related  equipment  and  the  construction  of  bus -related 
facilities  [$336,940,000]  $354,315,000,    and  there  shall  be 
available  for  new  fixed  guideway  systems  [$721,805,000,  of 
which  -  - 

not  less  than  $30,000,000  for  the  Atlanta  MARTA  North  line 
Extension  Project: 

not  less  than  $25,000,000  for  the  Baltimore  LRT  Extensions 
Project: 

not  less  than  $38,250,000  for  the  South  Boston  Piers  Transitway 
Project; 

not  less  than  $21,250,000  for  the  Chicago  Central  Area 
Connector  Project; 

not  less  than  $1,500,000  for  the  Cleveland  Dual  Hub  Corridor 
Project; 

not  less  than  $42,500,000  for  the  Dallas  South  Oak  Cliff  LRT 
Project; 

not  less  than  $76,500,000  for  the  Honolulu  Rapid  Transit 
Starter  Line  of  Projects; 

not  less  than  $34,000,000  for  the  Houston  Regional  Bus  Plem 
Program  of  Projects; 

not  less  them  $10,000,000  for  the  Jacksonville  ASE  Extension 
Project; 

not  less  than  $110,000,000  for  the  Los  Angeles  Metro  Rail  MOS-2 
and  MOS-3  Projects; 

not  less  them  $10,000,000  for  Maryland  Commuter  Rail  Project, 
of  which  $3,000,000  shall  be  availaible  for  the  Waldorf  Corridor; 

not  less  thorn  $5,434,000  for  the  Mieuni  Metromover  Stage  I 
Completion- Omni/Brickell  Project  and  not  less  than  $2,171,000  to 
restore  urban  initiative  funds  provided  to  Miami  in  Public  Law 
98-473  but  transferred  to  the  Metromover  Project  in  1989; 

not  less  than  $65,430,000  for  the  New  Jersey  Urbeui  Core 
Project; 

not  less  than  $15,895,000  for  the  New  York  Queens  Connection 
Project; 
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not  less  than  $2,000,000  for  the  Orlando  OSCAR  LRT  Project; 

not  less  the  $700,000  for  the  Philadelphia  Cross  County 
Commuter  Rail  Project; 

not  less  than  $17,000,000  for  the  Pittsburgh  Busway  Projects; 

not  less  than  $68,000,000  for  the  Portland  Westside  LRT 
Project; 

not  less  than  $1,000,000  for  the  Sacramento  LRT  Extension 
Project; 

not  less  than  $1,700,000  for  the  San  Diego  Mid-Coast  Extension 
Project; 

not  less  than  $45,000,000  for  the  San  Francisco  Airport  BART 
Extension  Project  and  the  Tasman  Corridor  LRT  Project; 

not  less  than  $15,300,000  for  the  Seattle-Tacoma  Comniuter  Rail 
Project; 

not  less  than  $3,000,000  for  the  Salt  Lake  City  South  LRT 
Project; 

not  less  than  $42,500,000  for  St.  Louis  METRO  Link  Projects; 

not  less  than  $4,675,000  for  the  Florida  Tri-County  Commuter 
Rail  Project; 

not  less  than  $4,500,000  for  the  Hawthorne -Warwick  Commuter 
Rail  Project; 

not  less  than  $3,000,000  for  the  Lakewood,  Freehold,  and 
Matawan  or  Jamesburg  Commuter  Rail  Project;  and 

not  less  than  $25,500,000  for  the  Boston,  Massachusetts  to 
Portland,  Maine  Commuter  Rail  Project]  $657, 200, 000:   Provided 
further,      That   notwithstanding  Bectiona  3030,    3031,    3032,    3033, 
3034  and  3035  of  P.L.    102-240  and  any  other  provision  of  law, 
amounts  provided  under  this  head  for  new  fixed  guideway  systems 
shall  be  available  for  projects  that  meet  the  criteria 
established  by  section  3(i)    of  the  Federal   Transit  Act,    as 
amended,    and  are  consistent  with  the  recommendations  of  the 
report  issued  for  fiscal  year  1994  pursuant   to  section  3(j)    of 
such  Act.       (Department  of  Transportation  and  Related  Agencies 
Appropriations  Act,    1993.) 


MASS  TRANSIT  CAPITAL  FUND 

(Liquidation  of  Contract  Authorization) 

(Highway  Trust  Fund) 

For  payment  of  obligations  incurred  in  carrying  out 
section  21(b)  of  the  Federal  Trcuisit  Act,  administered  by  the 
Federal  Transit  Administration,  [$1,500,000,000]  $1, 000, 000, 000, 
to  be  derived  from  the  Highway  Trust  Fund  and  to  remain  available 
until  expended.  (Department  of  Transportation  and  Related 
Agencies  Appropriations  Act,    1993.) 
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DEPAFnTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

MASS  TRANSIT  CAPITAL  FUND 

(LIQUIDATION  OF  CONTRACT  AUTHORIZATION) 

(HIGHWAY  TRUST  FUND) 

Program  and  Financing  On  thousands  of  dollars) 


FY  1902 

FY  1993 

FY  1994 

Identification  code    60-8191-0-7-401 

actual         i 

estimate 

estimate 

1 

Program  by  activities: 

i 

00.01 

Discretionary  grants                                           ' 

1,491,213  1 

1.749.170  ; 

1.850.000 

00.02 

Formula  grants                                                   \ 
Total  direct  program                                         | 

164  ! 

1.330  1 

00.91 

1.491,377  : 

1,750.600  1 

1,850,000 

'01.01 

Reimbursable  program                                        1 
Total  obligations                                             1 

1,446  1 

1 
...  1 

10.00 

1,492,822  1 

1.750.500  ; 

1,850,000 

Rnancing: 

17.00 

Recovery  of  prior  year  obligations 
Unobligated  balance  available,  start  of  year: 

(39,890): 

1 

...  1 

... 

21.40 

Appropriation 

•••  : 

(10.000) 

21.49 

Contract  authority 
Unobligated  balance  available,  end  of  year: 

(1.094,299) 

(1.065,500) 

(1.050.000) 

24.40 

Appropriation 

10,000 

... 

...  • 

24.49 

Contract  authority 

1,065.500 

1,050.000  : 

985,000 

25.00 

Unobligated  balance  expiring  pursuant 
to  Public  Law  102-240 
Budget  authority  (gross) 

477.312 

39.00 

1.911.445 

1,725.000 

1,785.000 

Budget  authority: 

Current: 

■ 

40.00 

Appropriation 

1,510.000 

1.500.000 

1,000,000 

40.49 

Portion  applied  to  liquidate 

contract  authority 

(1,500,000) 

(1,500,000) 

(1,000.000) 

43.00 

Appropriation  (totaO 

Permanent: 

10.000 

1 

68.00 

Spending  authority  from 
offsetting  oollections 

:                                      1 
1.445  i 

69.10 

Contract  authority  (Public  Laws  100-17 

:                          ' 

1 

and  102-240) 

1,900.000 

1.725.000  ' 

1.785.000 

Relation  of  obligations  to  outlays: 
71.00     Total  obligations 

Obligated  balance,  start  of  year: 
72.40       Appropriation 
72.49       Contract  authority 
I             Obligated  balance,  end  of  year 
74.40       Appropriation 
74.49       Contract  authority 
78.00     Adjustments  in  unexpired  accounts 
87.00       Outlays  (gross) 


1,492,822  , 

i 

398,626  j 

3,400,083  I 

(630,781)! 

(3.351.570) 

(39.890) 


1,760,500  I  1,850,000 


630.781  I 
3,361,570  j 

(860.242) 
(3,692.070); 


1.269.290 


1.290.539 


660.242 

3.592.070  ! 

(880,310)' 
(3,941.639) 


1,470,363 


Adjustments  to  budget  authority  and  outlays: 
Deductions  for  offsetting  collections: 
88.00         Federal  funds 
89.00         Budget  authority  (net) 
.90.00         Outlays  (net) 


i 


(1.446) 


1,910,000 
1,267.845 


1,725,000  , 
1,290.539  ; 


1,785.000 
1.470,363 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  TRANSFT  ADMINISTRATION 


MASS  TRANSrr  CAPrTAL  FUND 
(HIGHWAY  TRUST  FUND) 

STATUS  OF  CONTRACT  AUTHORnV 

(in  thousands  of  dollars) 


Identification  code     69-8191-0-7-401 


FY  1992 

actual 


FY  1993 

estimate 


FY  1994 

estimate 


Balance,  start  of  year 

Contract  authority 

Balance  expiring  pursuant  to  P.L.  102-240 

Appropriation  to  liquidate  contract  authority 

Balance,  end  of  year 


4,494,382 

1,900,000 

(477,312) 

(1.500.000) 


4,417,070 

1,726.000 

0 

(1.500.000) 


4,642,070 
1,785.000 

(1.000.000) 


4.417.070 


4,642,070 


5,427,070 
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DEPAFTTMENT  OF  TFJANSPORTATKDfl 
FEDERAL  TRANSTT  ADMINISTRATION 


DISCRETIONARY  GRANTS 

SUMMARY  OF  BUDGET  AUTHORITY  AND  OUTLAYS 
(In  thousands  of  dotlars) 


FY  1902 
actual 


FY  1003 

•stinnaia 


I       FY  1994 

I 

I       estimate 


Enacted/requested: 

Budget  authority 
Outlays 


Stimulus  and  other  supplemental  propoaale: 

Budget  authority 
Outlays 


270.000 
122.055 


147.945 


Total: 

Budget  authority 
Outlays 


270.000 
122.055 


147.945 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
DISCRETIONARY  GRANTS 

For  1994,  a  total  of  $1.8  billion  is  requested  for 
Discretionary  Grants.   The  $1.8  billion  request  will  be  allocated 
among  the  following  three  activities: 

Fixed  guideway  modernization.    -    $760  million  for  the 
acquisition,  reconstruction  and  improvement  of  facilities  and 
equipment  for  use  on  fixed  guideways  including  heavy  and  light 
rail,  commuter  rail,  and  ferry  boat  operations. 

New  Starts.    -  $657  million  for  the  construction  of  new  fixed 
guideway  systems  and  extensions  to  existing  fixed  guideway 
systems . 

Bus  and  bus-related  facilities.    -    $354  million  for  the 
replacement,  rehabilitation  and  purchase  of  buses  and  related 
equipment  and  the  construction  of  bus-related  facilities.   This 
funding  will  assist  public  transit  authorities  in  meeting  the 
requirements  of  the  recently  enacted  Clean  Air  Act  Amendments  and 
the  Americans  with  Disabilities  Act. 
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DEPARniEHT  OF  TRANSPORTATKX4 
FEDERAL  TRANSIT  ADMINISTRATION 

MASS  TRANSrr  CAPTTAL  FUND 
(HiQHVWAY  TRUST  FUND) 

Object  Ctassificdion 
On  thousands  of  doaare) 


FY  1988  FY  1903        ,        FY  19M 

Identification  oods    69-8191-0-7-401 '         actual         '       estimate  estimate 

Direct  obligations:                                                   i 
41.0       Qrants,  subsidies,  and  contributions                              1,491,377  >  1,750,500'  1,850,000 

99.0   Reimbursable  obligations  i 1.445 


99.9  Total  obligations j  1,492.822  ,  1.7S0.S0O  1.850.000 
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DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  TRANSIT  ADMINISTRATION 

DISCRETIONARY  GRANTS 

(Mass  Transit  Account  of  the 

Highway  Trust  Fund) 


Comparative  Summary  of  Activity 
(Dollars  in  Thousands) 

FY  1992  FY  1993  FY  1994 

Enacted  Eh^Cted  Request 

Budget  Authority: 

Contract  Authority        $1,900,000  $1,725,000  $1,785,000 

Appropriated                 10. 000  

Total  BA                     $1,910,000  $1,725,000  $1,785,000 

Obligation  Limitation:      $1,910,000  $1,725,000  $1,771,575 

Fixed  Guideway  Mod (536,870)  (666,255)  (760,060) 

New  Starts (536,870)  (721,805)  (657,200) 

Bus  and  Bus -related (278,435)  (336,940)  (354,315) 

Section  8  Planning (43,688)  a/  a/ 

Elderly  and  Disabled (54,884)  b/  b/ 

University  Transportation 

Centers (6,985)  c/  c/ 

Bus  Testing  Facility (3,992)  

Transit  Planning 

and  Research (39,427)  c/  c/ 

Section  9B  Formula 

Grants (408,849)  d/  d/ 


Liquidating  Cash: 
Appropriation 


(1,500,000)   (1,500,000)   (1,000,000) 


a/Included  under  Transit  Planning  and  Research,  except  in  FY  1994 

an  additional  take-down  is  from  Formula  Grants. 
b/Included  under  Formula  Gremts. 
c/Shown  as  a  separate  account . 
d/ISTEA  no  longer  funds  section  9B  under  the  discretionary 

account. 

For  FY  1994,  the  ISTEA  authorizes  $1,785  billion  in  trust  funded 
contract  authority  and  $265  million  in  General  Funds  for 
Discretionary  Grants.   The  FTA  is  requesting  sin  obligation 
limitation  of  $1,772  billion  against  the  trust  funded  contract 
authority.   No  general  funds  are  requested  since  the  Trust  Funded 
contract  authority  is  more  than  sufficient  to  cover  the  requested 
funding  level. 


125 


872 


The  $1,772  billion  obligation  limitation  requested  for  FY  1994 
will  be  allocated  so  as  to  provide  $760.1  million,  or 
42.9  percent  for  Fixed  Guideway  Modernization  projects, 
$657.2  million,  or  37.1  percent  for  New  Starts,  and 
$354.3  million,  or  20  percent,  for  Bus  and  Bus-Related 
activities.   This  allocation  varies  somewhat  from  the  40-40-20 
split  contained  in  ISTEA.   This  realignment  reflects  the  amount 
of  New  Start  funds  that  projects  under  Full  Funding  Grants 
Agreements  (FFGA)  and  other  meritorious  projects  could  likely  use 
in  FY  1994,  and  the  Administration's  commitment  to  upgrade  of 
rail  facilities  and  equipment,  thus  accelerating  the  elimination 
of  the  rail  modernization  backlog. 

The  Federal  match  for  Discretionary  Grants  is  80  percent,  with 
State  and  local  governments  required  to  fund  20  percent  of 
project  costs.   However,  the  Federal  share  is  90  percent  for  the 
incremental  costs  of  bus -related  equipment  needed  to  meet  the 
requirements  of  the  Clean  Air  Act  (CAA)  and  the  Americans  with 
Disa±iilities  Act  (ADA)  . 

A  takedown  of  3/4  of  one  percent  is  authorized  under  Section  23 
of  the  Federal  trauisit  Act,  as  amended,  for  project  management 
oversight,  safety,  procurement,  management  and  financial 
compliance  reviews,  and  audits. 

Fixed  Guideway  Modernization 
(previously  Rail  Modernization) 

The  section  3  Fixed  Guideway  Modernization  funding  level  of 
$760.1  million  along  with  section  9  fixed  guideway  modernization 
funds,  and  State  and  local  match  is  sufficient  to  maintain  fixed 
guideway  conditions  and  maintain  performance.   Further,  this 
increased  level  of  funding  will  allow  some  improvement  to  take 
place  in  heavy  and  light  rail,  commuter  rail,  and  ferry  boat 
operations. 

The  Fixed  Guideway  Modernization  funding  is  apportioned  according 
to  a  statutorily  prescribed  formula  with  four  tiers.   Tiers  1 
and  2  allocate  the  first  $497.7  million  to  eleven  legislatively 
specified  fixed  guideway  areas.  Tier  3  allocates  one-half  of  the 
next  $70  million  to  the  specified  eleven  urbanized  areas.  The 
remaining  one  half  is  allocated  to  all  other  urbanized  areas  with 
fixed  guideways  at  least  7  years  old  on  the  basis  of  the 
section  9  fixed  guide%fay  tier  formula  factors.  Tier  4  allocates 
the  remaining  funds  to  all  of  these  urbanized  areas  in  accordance 
with  the  section  9  formula  for  the  fixed  guideway  tier.   If  the 
eunount  made  availeOile  is  less  thaui  the  sum  of  the  first  two 
tiers,  then  the  funding  is  to  be  apportioned  to  all  of  the  areas 
eligible  for  tiers  1  and  2  on  a  proportional  basis. 

After  the  3/4  percent  takedown  for  oversight,  $754.4  million 
remains  for  allocation.  Thus,  funding  will  be  allocated 
according  to  the  requirements  for  all  four  tiers.   Listed  below 
are  the  areas  that  receive  funding,  and  the  overall  percentage 
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$  Amount 

ircentage 

In  Millions* 

1.65 

$  12.4 

7.11 

53.7 

14.28 

107.7 

1.84 

13.9 

0.29 

2.2 

35.20 

265.5 

8.88 

67.0 

10.17 

76.7 

2.06 

15.6 

6.64 

50.1 

4.28 

32.3 

92.4% 

$697.1 
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they  receive  from  all  tiers.   The  first  group  are  those 
legislatively  specified  areas  with  historic  rail  systems.   The 
second  group  consists  of  all  other  areas  with  fixed- guideways  in 
operation  for  at  least  seven  years. 


Legislatively  specified  areas: 

Baltimore 
Boston 

Chicago/Northwestern  Indiana 
Cleveland 
New  Orleans 
New  York 

Northeastern  New  Jersey 
Philadelphia/Southern  New  Jersey 
Pittsburgh 
San  Francisco 
Southwestern  Connecticut 
Subtotal 

All  other  fixed  guideway  areas:         7.59%         $  57.3 

Total  Apportionment   100.00%         $754.4 
Oversight  5 . 7 

Total  Fixed  Guideway  $760.1 

♦Amounts  are  estimates  based  on  currently  available  Section  15 
data.  Actual  figures  for  FY  1994  will  be  calculated  using  the 
most  recent  section  15  data  availalsle  at  the  time  of  enactment. 

Mew  Starts 

A  total  of  $657.2  million,  of  the  requested  $1,772  billion 
obligation  limitation  will  be  available  for  new  fixed  guideway 
systems  and  extensions  to  fixed  guideway  systems  (New  Starts) . 

The  specific  allocation  of  FY  1994  New  Starts  funding  will  be 
addressed  in  the  section  3(j)  report,  "Report  on  Funding  Levels 
and  Allocations  of  Funds"  to  be  submitted  to  Congress  in  early 
1993.   While  other  projects  will  be  recommended  in  the  3(j) 
Report,  funding  will  first  be  used  to  fund  projects  in 
Los  Angeles,  CA,  St.  Louis,  MO,  and  Portland,  OR,  for  which  FTA 
has  existing  FFGAs. 

The  FTA's  recommendations  for  allocating  New  Starts  funding  will 
be  based  on  the  following  principles: 

o  Existing  FTA  Full  Funding  Grant  Agreement  (FFGA)  commitments 
should  be  honored  before  any  additional  commitments  are 
made. 
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o  Statutoxy  earmarks  in  ISTEA  and  Appropriations  Bills  should 
be  honored  to  the  extent  that  projects  are  ready  for 

funding. 

o  Funds  should  not  be  provided  ahead  of  the  time  at  which  they 
are  actually  needed. 

o  Any  project  recommended  for  new  funding  commitments  should 
meet  the  project  justification,  finsmce  and   process  criteria 
esta±)lished  by  Section  3(i). 

o  Funds  should  be  allocated  in  a  manner  to  ensure  that 

operable  facilities  are  con^leted;  the  "operable  segment" 
concept . 

o  Funds  should  be  allocated  to  projects  that  are  e3q>ected  to 
complete  preliminary  engineering  by  the  end  of  FY  1994  and 
will  then  be  ready  to  begin  final  design  and   construction. 

o  Firm  funding  commitments,  embodied  in  Full  Funding  Grant 

agreements,  should  not  be  made  until  preliminary  engineering 
is  completed,  since  costs,  benefits  and  inpacts  are  not 
accurately  known  until  this  level  of  engineering  has  been 
completed. 

o  Letters  of  Intent  (ultimately  anticipating  Full  Funding 
Grant  Agreements)  authorized  by  Section  3(a)(4)  of  the 
FT  Act  should  be  issued  only  to  worthy  projects  which  have 
proceeded  far  enough  along  that  their  justification  and 
level  of  local  financial  commitment  can  be  esteiblished  with 
some  certainty. 

o  Letters  of  Intent  should  be  awarded  to  the  best  projects,  in 
terms  of  project  justification  and  financial  commitment,  in 
an  order  which  is  based  on  the  degree  to  which  each  project 
meets  these  criteria. 

o  Sufficient  funding  should  be  provided  to  the  most  worthy 
projects  to  allow  them  to  proceed  through  the  process  on  a 
reasonable  schedule. 

Bus  and  Bus -related  Projects 

A  total  of  $354.3  million  of  the  requested  $1,772  billion 
obligation  limitation  will  be  available  for  bus  and  bus -related 
equipment . 

As  in  the  past,  these  funds  will  be  used  to  supplement  the 
sections  9  and  18  Formula  Grants  programs.  Once  gramtees  have 
developed  program  plams  utilizing  their  Forniula  Gremts 
apportionments  for  FY  1994,  decisions  cam  be  made  on  how  best  to 
allocate  section  3  bus  funds.   Since  the  Formula  Grants  programs 
will  be  funded  at  a  sufficient  level  to  meet  capital  routine  bus 
and  paratransit  system  needs  these  funds  will  be  used  to  fund 
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extraordinary  needs  that  cannot  be  accommodated  within  existing 
formula  resources  and  to  purchase  equipment  necessary  to  comply 
with  the  requirements  of  the  Clean  Air  Act  and  the  Americans  with 
Disabilities  Act. 

Bus  and  Bus -related  funds  in  FY  1994  will  continue  to  fund  bus 
projects  contained  in  the  ISTEA  authorization,  including  the 
Federal  share  of  bus  testing  fees  charged  for  testing  a  vehicle 
at  the  Bus  Testing  Facility  -  $2  million,  and  the  State  of 
Michigan  Bus  Project  (Section  3035 (Wc)  of  ISTEA)  -  $10  million. 

In  addition,  bus  and  bus -related  projects  will  fund  bus  purchases 
in  nonurban  areas,  and  help  regional  mobility  by  supplying 
start-up  capital  assistance  for  neighborhood-based  and  community 
transit  services  to  be  provided  by  neighborhood  and  civic  groups, 
business  communities,  and  a  variety  of  private  entrepreneurs. 

Bus  and  bus -related  funding  will  support  the  introduction  of 
newly  designed  buses  and  bus  technology  into  the  public  transit 
markets.   Thus  providing  better  designed  more  efficient  running 
vehicles  to  help  meet  the  air-quality  and  emission  standards 
dictated  by  the  clear  air  legislation.   Bus  funds  would  support 
the  Advanced  Technology  Transit  Bus  (ATTB) ,  a  cooperative  effort 
between  the  FTA,  the  Los  Angeles  and  Houston  transit  systems,  and 
industry,  where  low  weight  materials,  advanced  structural  design, 
new  passenger  information  systems  and  electronics  are  eit^loyed. 
In  FY  1994,  the  effort  will  focus  on  detail  design  of  this 
advanced  design  bus.   In  addition,  FTA  would  continue  to  fund 
alternative  fueled  vehicles  and  conversions  of  maintenance 
facilities  to  allow  for  natural  gas,  methanol,  ethanol,  or  LPG 
fueled  buses. 

In  FY  1994,  FTA  hopes  to  introduce  into  pxoblic  transit  service 
fuel  cell/battery  propulsion  buses  being  developed  under  the  TPR 
Clean  Air  Progreun.   These  energy  efficient  transit  vehicles  and 
the  electric  transit  vehicles  developed  under  the  ISTEA  mamdated 
Advanced  Transportation  Systems  and  Electric  Vehicles  Research 
and  Development  Program  will  be  ready  to  be  deployed  in  tramsit 
service. 

FTA  will  continue  to  equip  transit  operations  with  advanced 
communications  technology  developed  as  part  of  the  Advanced 
Public  Transit  Systems  (APTS)  activity  under  the  TPR  progreun. 
APTS  technology  provides  transit  users  with  current  information 
on  traffic  conditions,  transit  routes  and  schedules, 
carpool/vanpool  options,  alternative  routes,  etc.   APTS  applies 
many  technologies  developed  by  defence  contractors  to  increase 
passenger  service,  increase  operational  efficiency,  and  decrease 
operating  costs.   This  is  a  solid  example  of  defence  developed 
technologies  being  converted  to  transit  use. 
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DEPARTMEMT  OF  TRANSPORTATION 
FEDERAL  TRANSIT  ADMINISTRATION 
DISCRETIONARY  GRANTS  -  TRUST  FUND 
Status  of  Liquidating  Cash  (in  thousands  of  dotlars) 


Identification  oods     60-8191-0-7-401 

FY  1892 
actual 

FY  1993 

estintate 

FY  1904 
estimate 

Cash  balance,  start  of  year 

Appropriation 

Total,  cash  available 

Less  outlays 

Cash  balance,  end  of  year 

398.626 
1.500.000 

630.781 
1,500,000 

840.242 
1.000.000 

1.898.626 
(1,267,845) 

2.130.781 
(1.290.539) 

1,840.242 
(1.470.363) 

630.781 

840.242 

369.879 
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APPROPRIATION  LANGUAGE 

TRUST  FUND  SHARE  OF  TRANSIT  PROGRAMS 

(LIQUIDATION  OF  CONTRACT  AUTHORIZATION) 

(HIGHWAY  TRUST  FUND) 

For  payment  of  obligations  incurred  in  carrying  out 
section  21(a)  of  the  Federal  Transit  Act,  [$1,134,150,000] 
$1,190, 000,000,    to  remain  available  until  expended  and  to  be 
derived  from  the  Highway  Trust  Fund:  Provided,    That 
[$25,150,000]  $18,162,000   shall  be  paid  from  the  Mass  Transit 
Account  of  the  Highway  Trust  Fund  to  the  Federal  Transit 
Administration's  administrative  expenses  account:  Provided 
further.    That  [$1,049,025,000]  $1,129,951,000   shall  be  paid  from 
the  Mass  Transit  Account  of  the  Highway  Trust  Fund  to  the  Federal 
Transit  Administration's  formula  grants  account:  Provided 
further.    That  [$3,975,000]  $2,762,000   shall  be  paid  from  the  Mass 
Transit  Account  of  the  Highway  Trust  Fund  to  the  Federal  Transit 
Administration's  university  transportation  centers  account: 
Provided  further.    That  [$56,000,000]  $39,125,000   shall  be  paid 
from  the  Mass  Transit  Account  of  the  Highway  Trust  Fund  to  the 
Federal  Transit  Administration's  transit  planning  and  research 
account.   CDepartment  of  Transportation  and  Related  Agencies 
Appropriations  Act,    1993.) 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

TRUST  FUND  SHARE  OF  TRANSIT  PROGRAMS 

(HIGHWAY  TRUST  FUND) 

Program  and  Rnandng  On  thousand*  of  dollare) 


Identification  code    6O-83S0-0-7-4O1 


FY1 

actual 


FY19S3 

•atimate 


FY  1904 

aatimate 


Program  by  activitias: 
;  00.01        Administrative  Expenses 
00.02        University  Transportation  Centers 
00.03        Transit  Planning  and  Research 
00.04        Formula  Grants 
10.00  Total  obligations  (Object  class  25.2) 


!          ...  !       25,150  ; 

18.162 

...  i        3.075  ; 

2.762 

56.000 

39.125 

1.049,025 

1,129,051 

1.134.150 

1.190.000 

Rnandng: 
21.49      Unobligated  balance  available,  start  of  year 
24.48     Unobligated  balance  available,  end  of  year 

I  38.00         Budget  authority 


15.650 


1.150.000 


(15,850) 
15.850 


1.190,000 


Budget  authority: 

Current 
40.00       Appropriation 

40.48       Portion  applied  to  liquidate  contract  authority 
43.00         Appropriation  (total) 

Perrrtanent 
88.10       Contract  authority  ' 


1.134.150 
(1.134.160) 


1.150.000 


1.190.000 
(1.190.000) 


I 


1.190.000 


RalaHon  Of  oMigaiiona  10  outliy*: 
71.00     Total  obligations 
'  90.00       Outlays 


1.134.150 


1. 134.160 


1.190.000 


1.190.000 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

TRUST  FUND  SHARE  OF  TRANSTT  PROGRAMS 

(HIGHWAY  TRUST  FUND) 

SUMMARY  OF  BUDGET  AUTHORITY  AND  OUTLAYS 
On  thousands  of  dolla/B) 


FY  1802 

actual 


FY  1993 

estimate 


FY  1994 
estimate 


Enacted/requested: 

Budget  authority 
Outlays 


1,150.000 
1.134.150 


1,190.000 
1,190.000 


Stimulus  and  other  supplemental  proposals: 

Budget  authority 
Outlays 

Total: 

Budget  authority 

Outlays 


1S.S50 


1,150.000 
1.150.000 


1.190.000 
1.190.000 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

TRUST  FUND  SHARE  OF  TRANSIT  PROGRAMS 

Status  of  Contract  Authority 
(in  thousands  of  dollars) 


FY1992  FY1993  FY1994 

Identification  code    69-8350-0-7-401 !         Actual         i       Estimate       |       Estimate       • 


-t 
I 


j Balance,  start  of  year                                                        |                       ...  j                       ...  __  i 

jContract  authority                                                                i                        ...  I           1,150,000  |  1,190,000  ' 

Appropriation  to  liquidate  contract  authority                    j                       ...  j         (1,134,150)'  (1,190,000) 

iStimulus  proposal  to  liquidate  contract  authority  j _J (15,850)'      ' 

i                            ■                            i  1 

Balance,  end  of  year i I                       ...  j  : 
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PROGRAM  AND  PERFORMANCE  STATEMENT 
TRUST  FUND  SHARE  OF  TRANSIT  PROGRAMS 


The  Intermodal  Surface  Transportation  Efficiency  Act  of  1991 
(ISTEA)  authorizes  a  combination  of  both  trust  and  general 
funding  for  the  four  FTA  appropriations  shown  2ibove. 

The  language  appropriating  the  amounts  reflected  in  this 
account  as  well  as  the  program  amd  performamce  narrative 
statements  appear  with  those  accounts. 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

STATUS  OF  THE  MASS  TRANSIT  ACCOUNT 

OF  THE  HIGHWAY  TFUJST  FUND 

(in  thousands  ot  dollars) 


Unexpended  balance,  start  of  year 

Cash  income  during  the  year.  Govern nrtental  receipts: 

Motor  fuel  taxes 

Interest  on  investments 

Total  annual  Income 

Cash  outlays  during  the  year 

Discretionary  Grants  (liquidation  of  contract 
authorization) 

Trust  fund  share  of  Transit  programs 
Stimulus  proposal 

Total  annual  outlays 
Unexpended  balance,  end  of  year 


FY  1902 

FY  1993 

FY19&4 

Actual 

Estinnate 
9,798,159 

Estinute 

9,250,122 

10,027,020 

1,069,825 

1,959,000 

1,987,000 

746,058 

710,400 

639,200 

1,815,883 

2,669,400 

2,626.200 

(1.267,845)        (1,290,539)        (1,470,363) 
(1,134,150)        (1,190,000) 
(15.850)     - 


(1,267.845)        (2,440,539)        (2,660.363) 
9,798.159         10,027,020  9,992,857 


Detail  may  not  add  due  to  rounding 
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DEPAFTTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

FORMULA  GRANTS  (SUPPLEMENTAL) 

Program  and  Rnandng  On  thousands  of  doilars) 


Identification  code    eO-112»-1-1-401 


FY  1998 

actual 


FY  1903 
estimate 


FY  1994 
estimate 


Program  by  activities: 

Direct  program: 
00.01      Urban  formula  grants 
00.02      Elderly  and  Disabled 
'  00.03      Nonurban  formula  grants 
I  00.91  Total  direct  program 

01.01      Reimbursable  program 
10.00  Total  obligations 


422,647  ' 
17,423  J 
26.420  I 


466.490 
15,850 


482.340 


Rnancing: 
39.00      Budget  authority  (gross) 


578,805 
482.340 


Budget  authority: 
Current: 
:  40.00       Appropriation 
■              Permanent: 
68.00      Spending  authority  from 
offsetting  collections 


466.490 


15.850 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
87.00  Outlays  (gross) 


482,340  ; 

...     , 

(458,223) 

24,117 


458,223 

(362,564) 

105.659 


Adjustments  to  budget  authority  and  outlays:     \ 
'              Deductions  for  offsetting  collections: 
88.30          Trust  funds 
I  69.00      Budget  authority  (net) 
'  90.00      Outlays  (net) 


(15,850); 


466.490  1 
8.267  i 


105.659 
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PROGRAM  AND  PERFORMANCE 
FORMULA  GRANTS  -  SUPPLEMENTAL 

This  supplemental  request  would  provide  $423  million  in  urban 
formula  capital  grants  to  transit  agencies  for  mass  transit 
capital  improvements  such  as  bus  and  rail  car  purchases,  repair 
and  improvement  of  bus  maintenance  facilities,  and  rail 
reheibilitation  projects.   In  addition,  it  provides  $26  million  in 
rural  formula  grants  and  $17  million  for  the  Elderly  and  Disabled 
grant  program. 

This  proposal  was  submitted  to  the  Congress  by  the  President  on 
February  22,  1993,  as  part  of  his  program  for  short-term  economic 
stimulus. 
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DEPARTMENT  OF  TRANSPOfTTATION 

FEDERAL  TRANSfT  ADMINISTRATION 

FORMULA  QRAhTTS  (SUPPLEMENTAL) 

ObJM^t  Ctaraification 

On  thousands  of  dollars) 


Identification  code     60-1129-1-1-401 


I  41.0       Grants,  subsidies,  and  contributions 
{  90.0       Reimbursable  obligations 


FY  1992 

actual 


FY  1903 

estinnate 


FY  1994 

estimate 


I 


90.9  Total  obligations 


466,490  I 
1S.8S0  i 


462,340 


I 
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886 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

DtSCRETIONARY  GRANTS  (SUPPLEMENTAL) 

Program  and  FInartcing  (in  thousands  of  dollars) 


Identification  code    69-1135-1-1-401 


FY  1982 
actual 


FY  1993 
estinuite 


FY  1994 
estimate 


Program  by  activities: 
10.00         Total  obligations  (object  class  41.0) 


270.000 


Financing: 
40.00         Budget  authority  (appropriation) 


270,000 


Relation  of  obligations  to  outlays: 

71.00     Total  Obligations 
72.40     Obligated  balance,  start  of  year 
74.40     Obligated  balance,  end  of  year 
90.00         Outlays 


270,000 

0 

(147.945) 


147,945 


122,055 


147,945 
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PROGRAM  AND  PERFORMANCE 
DISCRETIONARY  GRANTS  -  SUPPIiBMENTAL 

This  supplemental  request  would  provide  discretionary  grants  to 
tremsit  agencies  to  purchases  buses  and   vams.   These  funds  can   be 
spent  relatively  quickly  and  are  needed  to  replace  over- age 
vehicles  currently  in  the  U.S.  tramsit  fleet. 

This  proposal  was  submitted  to  the  Congress  by  the  President  on 
February  22,  1993,  as  part  of  his  prograun  for  short-term  economic 
stimulus. 


143 


888 

DEPARTMEhfT  OF  TRArJSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

TRUST  FUND  SHARE  OF  EXPENSES  (SUPPLEMENTAL) 

(LIQUIDATION  OF  tX>NTRACT  AUTHORIZATION) 

(HIGHWAY  TRUST  FUND) 

Program  and  Financing  (in  thousands  of  dollars) 


FY  1992                  FY  1993  FY  1994 

Identification  code     69-8350-1-7-401 actual estinnate estimate 

Program  by  activities: 
00.04         Formula  Grants  ...  16,850 


10.00  Total  obligations  (Object  class  25.2)  ...  15,850 

Financing: 
21.49      Unobligated  balance  available,  start  of  year  ...  ...  15.850 

24.49      Unobligated  balance  available,  end  of  year       .j^ (15,850) (15.850) 

39.00  Budget  authority  (gross) ._^ ■_^ ■_^^ 

Budget  authority: 
40.00        Appropriation  ...  16,850 

40.49        Portion  applied  to  liquidate  contract  authority ._^ (15,850) ... 

43.00  Appropriation  (tota') .j^ ■j_^ ■_^^_ 


Relation  of  obligations  to  outlays: 

71.00      Total  obligations  .^ 15.850 

90.00        Outlays ■_^ 15,850 
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PROGRAM  AND  PBRFORMANCB 
TRUST  FUND  SHARB  OP  TRANSIT  PROGRAMS  -  SUPPLEMENTAL 

This  supplemental  request  would  allow  an  additional  $16  million 
in  previously  authorized  contract  authority  to  be  used  for  urban 
formula  capital  grants.   These  grants  will  fund  mass  tramsit 
capital  improvements  such  as  bus  amd  rail  car  purchases,  repair 
and  improvement  of  bus  maintenauice  facilities,  and  rail 
rehadjilitation  projects. 

This  proposal  was  submitted  to  the  Congress  by  the  President  on 
February  22,  1993,  as  part  of  his  program  for  short-term  economic 
stixmilus. 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSTT  ADMINISTRATION 

ADMINISTRATIVE  EXPENSES 

Program  and  Rnancing  (in  thousands  of  dollars) 


Identification  code:  6&-1 120-0-1-401 


FY  1988 

actual 


FY  1983 
estimate 


FY  1994 

estimate 


Program  by  activities: 
00.01      Direct  program 
01.01     Reimbursable  program 
10.00         Total  obligations 

Financing: 
25.00     Unobligated  balance  expiring 
38.00         Budget  authority  (gross) 


36,941  I 
23  ' 


36.964 


59 


37,023 


13,400 
25,150 


38.550 


38,550 


21,295 
18,162 


39.457 


39,457 


Budget  authority: 

Current: 
40.00       Appropriation 

Permanent: 
68.00       Spending  authority  from 
offsetting  collections 


37.000 


23 


13,400  i 


25,150 


21.295 


18,162 


Relation  of  obligations  to  outlays: 
71 .00     Total  obligations 
72.40     Obligated  balance,  start  of  year 
74.40     Obligated  balance,  end  of  year 
77.00     Adjustments  in  expired  accounts 
,87.00     Outlays  (gross) 


36.964  ' 

4,102    : 

(3,223)' 
(338) 


37,506 


38,550 
3,223  ' 
(3,855) 


37,918 


39,457  ' 
3,855  , 
(3,946) 


39,366 


Adjustments  to  budget  authority  and  outlays: 
]  Deductions  for  offsetting  collections: 

:M.OO         Federal  funds 
;M.30         Trust  funds 
188.90  Total,  offsetting  collections 


88.00     Budget  authority  (net) 
90.00     Outlays  (net) 


(23)! 


(23) 

37,000 
37.483 


...  i 
(2S.1S0)! 


(25,150)' 

i 

13,400  : 

12,768  I 


(18,162)! 


(18,162) 

21.295 
21,204  ; 
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DEPARTMENT  OF  TRANSPOFITATION 

FEDERAL  TRANSTT  ADMINISTRATION 

ADMINISTRATIVE  EXPENSES 

OBJECT  CLASSIFICATION 

(in  thousands  of  dollars) 


FY  1992 

FY  1993 

FY  1994 

Identification  code    89-1120-0-1-401 

actual 

estimate 

estimate 

Direct  obligations: 

Personnel  oontpensation: 

I 

11.1 

Full-time  permanent 

22,973 

9,050 ; 

14.315 

11.3 

Other  than  full-time  permanent 

710 

146 

227 

11.5 

Other  personnel  compensation 
Total  personnel  compensation 

632  i 

164 

255 

11.9 

24,315 

9.360 

14.798 

12.1 

Civilian  personnel  benefits 

3,734  j 

1,478 

2.335 

21.0 

Travel  and  transportation  of  persons 

973  ' 

282 

474 

22.0 

Transportation  of  things 

20 

3  : 

5 

23.2 

Rental  payments  to  others 

103  ! 

36 

57 

23.3 

Comm.,  utilities,  and  miscellaneous  charges 

544 

162  ; 

252 

24.0 

Printing  and  reproduction 

40  1 

14; 

21 

2S.2 

Other  services 

5.873 

1.895  : 

3,117 

26.0 

Supplies  and  materials 

219 ; 

62: 

62 

31.0 

Equipment 

1,120 

17  i 

153 

43.0 

Interest  and  dividends 
Subtotal,  direct  obligations 

1  ; 

99.0 

36,941 

13.400 

21.295 

99.0 

Reimbursable  Obligations 
Total  obligations 

23 

25.150 

18.162 

99.9 

36.964 

38.550 

39,457 
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DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

RESEARCH,  TRAINING,  AND  HUMAN  RESOURCES 

OBJECT  CLASSIFICATION 

(in  thousands  of  dollars) 


FY  1992  FY  1993  FY  1994 

Identlticatlon  code    69-1  i2i-0-i-40l |       actual  estimate  estimate 

Direct  obligations: 
•25.1       Consulting  services  1,849  1 

is  25.2       Other  serwtces  5,683!  6,963: 

41.0       Grants,  subsidies,  and  contributions  ; 6,181  ^  2.321  ' 

i  ill 

1  99.0         Subtotal,  direct  obligations  12,623  !  9,284  . 

j  99.0    Reimbursable  obligations  75  :  ..,  \ 


99.9         Total  obligations ^ 12,698  ; 9,284 
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893 

DEPARTMEMT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

FORMULA  GRANTS 

Program  and  Financing  (in  thousands  of  dollars) 


Identification  code    69-1129-0-1-401 


FY  1992 
actual 


FY  1993 
estimate 


FY  1994 
estinuite 


Program  by  activities: 

Direct  program: 
00.01      Urban  formula  grants 
00.02      Nonurban  formula  grants 
00.03      Rural  transit  assistance 
00.91  Total  direct  program 

01.01       Reimbursable  program 
10.00  Total  obligations 

Financing: 

17.00  Recovery  of  prior  year  obligations 

21.40  Unobligated  balance  available,  start  of  year 

22.00  Unobligated  balance  transferred,  net 

24.40  Unobligated  balance  available,  end  of  year 

25.00  Unobligated  balance  expiring 

39.00  Budget  authority  (gross) 


1,449,018  i 

617,758 

687,176 

112,154  1 

49,349 

38.740 

876  : 

15 

1.562.048 

667,122 

725.916 

1,049.025 

1.129,951 

1,562,048  , 

1,716,147 

1.856,867 

(137,169), 

1 

(376,315); 

(466,147) 

(450,000) 

308 

... 

... 

466.147  ' 

450,000 

350,000  ; 

4,981 

... 

1.520,000 

1,700,000 

1,755.867  : 

Budget  authority: 
Current: 
40.00       Appropriation 

Permanent: 
68.00      Spending  authority  from 
offsetting  oollectlons 


1,520,000 


650,975 


1,049,025 


625,916  , 


1.129,951 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
'  78.00      Adjustments  in  unexpired  accounts 
87.00  Outlays  (gross) 


1.562,048  ; 

2,932,748  \ 

(2,489.378) 

(137,169)' 


1.868.249  ' 


1,716,147 
2,489,378 
(2,411,276) 


1.794.249 


1.855,867  i 
2,411.276  ' 
(2,499.400) 


1.767,743 


I  Adjustments  to  budget  authority  and  outlays: 

Deductions  for  offsetting  collections: 

88.30        Trust  funds 

89.00      Budget  authority  (net) 
;  90.00      Outlays  (net) 


1,520,000 
1,868,249 


(1.049,025)     (1,129,951) 


650,975 
745,224 


625.916 
637.792 
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DEPARTMEhrr  OF  TRANSPORTATKJN 

FEDERAL  TRANSfT  ADMINISTRATION 

FORMULA  GRANTS  (SUPPLEMENTAL) 

Program  and  Finaricing  fin  thousands  of  dollars) 


Identification  code     68-112»-1-1-401 


FY  1992 
actual 


FY  1993 
estimate 


FY  1994 
estimate 


Program  by  activities: 

Direct  program: 
00.01      Urban  formula  grants 
00.02      Elderly  and  Disabled 
00.03      Nonurban  formula  grants 
00.91  Total  direct  program 

01.01       Reimbursable  program 
10.00  Total  obligations 


422,647  i 
17,423  I 
26,420  I 


466,490 

16,850 


482,340 


Financing: 

39.00      Budget  authority  (gross) 


482.340 


Budget  authority: 
Current: 
40.00        Appropriation 

Permanent: 
68.00      Spending  authority  from 
offsetting  collections 


466,490 


15,850 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
87.00  Outlays  (gross) 


482,340 


...  '. 

458,223 

(458.223) 

(362,564) 

24,117 

105.659 

Adjustments  to  budget  authority  and  outlays: 
Deductions  for  offsetting  collections: 

88.30  Trust  funds 

89.00      Budget  authority  (net) 

90.00      Outlays  (net) 


I 


(15.850); 


466.490 
8.267 


105.659 
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895 

DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

UNIVERSITY  TRANSPORTATION  CENTERS 

Program  and  Firtandng  0n  thousands  of  dollars) 


I 


kJwJtmcatlon  cods    69-113^-0-1-401 


j  Program  by  actMtiss: 

I  00.01  Direct  program 

I  01.01  Reimbursable  program 

1 10.00  Total  obligations 


j        FY  1982 
actual 


-t- 


FYigos 

estimate 


2.026  I 
3,975  i 


6,000  . 


FY  1994 
estimate 


3,238 
2,762 


6,000 


Financing: 
39.00  Budget  authority  (gross) 


Budget  authority: 

Current: 
,  40.00        Appropriation 

Permanent: 
I  60.00        Spending  authority  from 
; offsetting  collections 


6.000 


2.025  I 


3,975 


6.000 


3.238 


2,762 


Relation  of  obligations  to  outlays: 
'  71 .00      Total  obligations 
I  72.40      Obligated  balance,  start  of  year 
'  74.40      Obligated  balance,  end  of  year 
;  87.00  Outlays  (gross) 


6.000 


I 


(4.800) 


1,200 


6.000 
4,800  I 
(7.680) : 


3.120  . 


Adjustments  to  budget  authority  and  outlays: 
Deductions  for  offsetting  collections: 
I  88.30        Trust  funds 
I  89.00      Budget  authority  (net) 
1  90.00     Outlays  (net) 


(3.975) 


2.025  j 
(2.77S)| 


(2.762) 


2.777 
358  ! 
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67-439  0-93-29 


896 


DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

TRANSIT  PLANNING  AND  RESEARCH 

Program  and  Rnancing  (in  thousands  of  dotlars) 


1 

1 

FY  1992 

FY  1993 

FY  1994        I 

{Identification  code 

68-1137-0-1-401 

* 

actual 

estimate 

estimate 

r 

Program  by  activities: 

00.01      Direct  program 

01.01       Reimbursable  program 

10.00  Total  obligations 

Financing: 
39.00  Budget  authority  (gross) 


29,000  ; 

46,875 

56,000  ; 

39,126 

85,000  ! 

85,000 

85.000  : 

86.000 

Budget  autliority: 
Current: 
40.00        Appropriation 

Permanent: 
68.00        Spending  authority  from 
offsetting  collections 


29,000 


56,000 


45,875 


39,125 


Relation  of  obligations  to  outlays: 
71.00      Total  obligations 
72.40      Obligated  balance,  start  of  year 
74.40      Obligated  balance,  end  of  year 
87.00        Outlays  (gross) 


86,000 


(76.925) 


85,000 

76.926 

(116.450) 


8,075 


46,475 


Adjustments  to  budget  authority  and  outlays:! 

Deductions  for  offsetting  collections: 
'  88.30          Trust  funds                                                   |_ 
!  89.00       Budget  authority  (net) 
i  90.00       Outlays  (net) L 


I 
(56,000)  I 


29,000  , 
(47.925): 


(39.125): 


45.875 
6,360 


153 
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DEPARTMEhfT  OF  TRANSPORTATION 

FEDERAL  TRANSIT  ADMINISTRATION 

TRANSIT  PLANNING  AND  RESEARCH 

Obiect  Clarailication 

Cm  thousands  of  dollars) 


Msntification  code     68-1 137-0-1-401 


FY  1902 
actual 


FY  1990 

estimate 


FY  1994 
estimate 


2&2 

1  41.0 

Direct  obligations: 
Consulting  services 

Other  services                                                 i 
Grants,  subsidies,  and  contributions               i 

...  1                   2.388  i 
...  i                   4,862  1 
21,750 

5.505 
5,964  : 
34.406 

'   98.0 
;  88.0 

Subtotal,  direct  obligations                           ! 
Reimbursable  obligations 

...  i                 29.000 
56,000 

45,875 
39.125 

1 

;   98.9 

Total  obligations                                          ; 

85,000 

85,000 

154 
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DEPARTMENT  OF  TRANSPOFaATION 

FEDERAL  TRANSTT  ADMINISTRATION 

DISCRETIONARY  GRANTS  -  TRUST  FUND 

Object  Classification 

On  thousands  of  dollara) 


Identification  cods     69-8191-0-7-401 


FY  1902 

actual 


FY  1993 
estimate 


FY  1994 

estimate 


Direct  obligations: 
25.t       Consulting  services 
41.0      Qrants,  subsidies,  and  oontra>utionB 

98.0       Subtotal,  direct  obligations 
99.0   Reimbursable  obligations 


4,250 
1.487,127 

1,491,377 
1.445 


1.750,500 
1,750.500 


1,850,000 
1.850,000 


99.9         Total  obligations 


1.492,822 


1. 750.500 


1.850,000 


15S 
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OFFICE  OF  THE  SECRETARY 

SUMMARY  STATEMENT 

In  FY  1994,  appropriations  and  obligation  limitations  (excluding 
Working  Capital  Fund)  requested  for  the  Office  of  the  Secretary  is 
$262,910,000. 

The  FY  1994  request  includes: 

$65,782,000  for  Salaries  and  Expenses,  including  $59,365,000 

to  fund  the  general  management  and  administration  of  the 
Department  and  $6,417,000  for  continued  development  of  the 
Department's  Integrated  Personnel /Payroll  System  (IPPS) .  This 
request  funds  emnualization  of  fiscal  year  1993  pay  increases. 

$5,190,000   for   Operations   and   Research-OCST   to   fund 

anticipated  increased  activity  in  support  of  the  licensing 
program  emd  policy  analysis. 

$3,033,000   for   Transportation   Planning,   Research,   and 

Development  to  support  staff  and  research  associated  with  the 
development  of  transportation  regulatory,  international  and 
economic  policy. 

$149,605,000  for  GSA  Rental  Payments  to  fund  headquarters  and 

field  space  rental  and  related  services,  of  which  $40,551,000 
is  derived  from  trust  funds.  Additionally,  $17,524,000  is 
proposed  to  be  paid  from  Federal-Aid  Highways  "Limitation  on 
General  Operating  Expenses" . 

$700,000  for  the  MBRC  Loan  Program  to  continue  the  short  term 

lending  program  to  assist  small,  minority  and  disadvantaged 
businesses,  of  which  $300,000  will  cover  loan  losses  and 
$400,000  is  for  administrative  costs. 

$38,600,000  obligation  limitation  for  Payments  to  Air  Carriers 

in  support  of  the  Essential  Air  Service  program. 

$93,108,000  obligation  limitation  for  the  Working  Capital  fund 

to  finance  centralized  Departmental  services. 

As  in  FY  1993,  the  Office  of  Intermodalism  will  be  funded  from  the 
Federal-Aid  Highways  program. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

SUMMARY  OF  FUNDING 
($  in  Thousands) 


Appropriation 

Salaries  &  Expenses 

Operations  t  Research-OCST 

OCST-User  Fees 

Transportation  Planning, 
Research,  and  Development 

Payments  to  Air  Carriers 

H.C.F.  (Oblim.  Lim.) 

GSA  Rental  Payments  £/ 

NBRC  lioan  Program  ^/ 

TOTAL 


FY  1992 

Actual     FY  1993     FY  1994 
Obligations  Enacted      Est. 


62,658 

4,308 

200 


62,334  1/   65,782 
4,275  i/    5,190 


Difference 
+  3,448 
+      915 


2,651 

3,025  2/ 

3,033 

+ 

8 

35,227 

38,600  1/ 

38,600  4/ 

+ 

0 

[73,474] 

[93,000] 

[93,108] 

+ 

[108] 

111,970 

130,000 

149,605 

+ 

19,605 

•  »■* 

700 
238,934 

700 

+ 
+ 

-0- 

216,814 

262,910 

23,976 

1/   Excludes  $9,305  million  MBRC  unobligated  carryover;  and 
$1,498  million  Systems  Development  unobligated  carryover. 

2/   Excludes  $301  thousand  OCST  unobligated  carryover. 

2/   Excludes  $955  thousand  TPRiD  unobligated  carryover. 

±/     Obligation  limitation  equal  to  contract  authority  in  FY  1993 
and  FY  1994. 

4/  Excludes  $17.5  million  to  be  paid  to  thes  account  in  FY  1994  for 
FHWA  rent  from  Federal-aid  Highways  LGOE. 


S/  Included  in  Salaries  &  Expenses  in  FY  1992. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

SALARIES  AND  EXPENSES 

[IMMEDIATE  OFFICE  OF  THE  SECRETARY] 

[For  necessary  expenses  of  the  Immediate  Office  of  the 
Secretary,  $1,435,000.1 

[IMMEDIATE  OFFICE  OF  THE  DEPUTY  SECRETARY] 

[For  necessary  expenses  of  the  Immediate  Office  of  the  Deputy 
Secretary,  $427,000.] 

[OFFICE  OF  THE  GENERAL  COUNSEL] 

[For  necessary  expenses  of  the  Office  of  the  General  Counsel, 
$7,000,000.] 

[OFFICE  OF  THE  ASSISTANT  SECRETARY  FOR  POLICY  AND  INTERNATIONAL 
AFFAIRS] 

[For  necessary  expenses  of  the  Office  of  the  Assistant 
Secretary  for  Policy  and  International  Affairs,  $8,733,000.] 

[OFFICE  OF  THE  ASSISTANT  SECRETARY  FOR  BUDGET  AND  PROGRAMS] 

[For  necessary  expenses  of  the  Office  of  the  Assistant 
Secretary  for  Budget  and  Progreuns,  $2,825,000,  including  not  to 
exceed  $40,000  for  allocation  within  the  Department  of  official 
reception  and  representation  expenses  as  the  Secretary  may 
determine. ] 

[OFFICE  OF  THE  ASSISTANT  SECRETARY  FOR  GOVERNMENTAL  AFFAIRS] 

[For  necessary  expenses  of  the  Office  of  the  Assistant 
Secretary  for  Governmental  Affairs,  $2,320,000.] 

[OFFICE  OF  THE  ASSISTANT  SECRETARY  FOR  ADMINISTRATION] 

[For  necessary  expenses  of  the  Office  of  the  Assistant 
Secretary  for  Administration,  $31,268,000,  of  which  $3,668,000 
shall  remain  available  until  expended.] 

[OFFICE  OF  THE  ASSISTANT  SECRETARY  FOR  PUBLIC  AFFAIRS] 

[For  necessary  expenses  of  the  Office  of  the  Assistant 
Secretary  for  Public  Affairs,  $1,546,000.] 

[EXECUTIVE  SECRETARIAT] 

[For  necessary  expenses  of  the  Executive  Secretariat, 
$965,000.] 
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[CONTRACT  APPEALS  BOARD] 

[For  necessary  expenses  of  the  Contract  Appeals  Board, 
$590,000.] 

[OFFICE  OF  CIVIL  RIGHTS] 

[For  necessary  expenses  of  the  Office  of  Civil  Rights, 
$1,462,000.] 

[OFFICE  OF  ESSENTIAL  AIR  SERVICE] 

[For  necessary  expenses  of  the  Office  of  Essential  Air 
Service,  $1,545,000.] 

[OFFICE  OF  SMALL  AND  DISADVANTAGED  BUSINESS  UTILIZATION] 

For  necessary  expenses  of  the  [Office  of  Small  and 
Disadvantaged  Business  Utilization,  $953,000.]  Office  of  the 
Secretary,    $65,782,000;   of  which   $5,810,000  shall   remain 
available  until   expended;   and  of  which  not   to  exceed  $40,000 
shall  be  available  as  the  Secretary  may  determine  for  allocation 
within   the  Department  for  official  reception  and  representation 
expenses:        Provided,   That,  notwithstanding  any  other  provision 
of  law,  funds  available  for  the  purposes  of  the  Minority  Business 
Resource  Center  in  this  or  any  other  Act  may  be  used  for  business 
opportunities  related  to  any  mode  of  transportation. 

[OFFICE  OF  INTELLIGENCE  AND  SECURITY] 

[For  necessary  expenses  of  the  Office  of  Intelligence  and 
Security,  $1,265,000.]  (Department  of  Transportation  and  Related 
Agencies  Appropriations  Act,   1993.) 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

SALARIES  AND  EXPENSES 


PROGRAM  AND  FINANCING  (in  thousands  of  dollars) 


Identification  code 
69-0102-0-1-407 


1992 

1993 

1994 

actual 

est. 

est. 

54410 

58666 

59365 

2656 

9305 

5592 

5166 

6417 

62658 

73137 

65782 

13855 

18152 

18860 

76513 

91289 

84642 

-4537 

-5592 

-10803 

10803 

628 



80486 


84642 


Program  by  activities 
Direct  program: 

00.01     General  administration 

00.02     Minority  business  resource  center 

00.03     Systems  development 

00.91        Total  direct  program 

01 .01     ReimbursatHe  program 

1 0.00       Total  obligations 

Financing 

1 7.00     Recovery  of  prior  year  obligations 

21 .40     Unobligated  balance,  start  of  year 

24.40     Unol)ligated  balance  availal)le, 

end  of  year 

25.00     Unobligated  balance  expiring 

39.00        Budget  autltority  (gross) 77816 

Budget  autttority: 
Current 

40.00       Appropriation 63961 

Permanent: 
68.00        Spending  authority  from 

offsetting  collections  (new) 13855 

Relation  of  obligations  to  outlays: 

71 .00     Total  obligations 

72.40     Obligated  balance,  start  of  year 

74.40     Obligated  balance,  end  of  year 

77.00     Adjustments  in  expired  accounts 

78.00     Adjustments  in  unexpired  accounts 

87.00  Outlays  (gross) 70198 

Adjustments  to  budget  authority  and  outlays: 
88.00     Deductions  for  offsetting  collections: 

Federal  funds -138SS 

89.00     Budget  authority  (net) 63961 

90.00     Outlays  (net) 56343 


62334 


18152 


65782 


18860 


76513 

91289 

84642 

7929 

9,852 

6,233 

-9852 

-6233 

-6578 

144 

-4537 

94907 


84297 


-18152 
62334 
76755 


-18860 
65782 
65437 


m 


DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

SALARIES  AND  EXPENSES 
(MINORITY  BUSINESS  RESOURCE  CENTER) 


STATUS  OF  DIRECT  LOANS      (in  thousands  of  dollars) 


Identification  code  1992             1993             1994 

69-0102-0-1-407 actual esL est. 

Cumulative  balance  of  direct  loans  outstanding: 

1210      Outstanding,  start  of  year 12835             7684             7684 

Write  -  offs  for  default: 

1263  Direct  loans  (-) -752 

1264  Other  adjustments,  net  (-) -4399 


1 290      Outstanding,  end  of  year 7684  7684  7684 


9(R) 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

SALARIES  AND  EXPENSES 

PROGRAM  AND  PERFORMANCE 

General  aijiininistration. — This  appropriation  finances  the  costs  of 
policy  development  and  central  supervisory  and  coordinating  functions 
necessary  for  the  overall  planning  and  direction  of  the  Department. 
It  covers  the  immediate  secretarial  offices  as  well  as  those  of  the 
assistant  secretaries  and  the  general  counsel. 

Systems  development. — This  activity  includes  funds  for  systems 
development  of  the  departmentwide  integrated  personnel  and  payroll 
system  (IPPS)  and  other  management  systems. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

SALARIES  AND  EXPENSES 

OBJECT  CLASSIFICATION  (in  thousands  of  dollars) 


Identification  Code  FY  1992       FY  1993       FY  1994 

69-0102-0-1-407  Actual  Estimate      Estimate 


Direct  obHgations: 

Personnel  compensation: 

11.1  Full-time  permanent 

1 1 .3         Other  than  full-time  permanent.. 
1 1 .5         Other  personnel  compensation... 

1 1 .8  Special  personal  services 

payments 

1 1 .9  Total  personnel  compensation. 

12.1  Civilian  personnel  benefits 

21 .0         Travel  and  transportation  of 

persons 

22.0         Transportation  of  things 

23.3         Communications,  utilities,  and 

miscellaneous  charges 

24.0         Printing  and  production 

25.2  Other  services , 

26.0         Supplies  and  materials 

31 .0         Equipment 

41.0         Grants,  subsidies,  and 

contributions , 

99.0  Subtotal,  direct  obligations 

99.0         Reimbursable  obligations 

99.9  Total  obligations 


32.111 

33,788 

34,884 

3,000 

3,570 

3.356 

877 

694 

776 

416 

468 

223 

36,404 

38,520 

39.239 

5,719 

5.522 

5,889 

652 

549 

586 

52 

78 

51 

628 

623 

232 

200 

200 

130 

15,454 

27,037 

19,226 

519 

260 

186 

1.178 

348 

243 

1.852 

-0- 

-0- 

62,658 

73,137 

65,782 

13,855 

18,152 

18.860 

76.513 

91,289 

84,642 

FY  1993  includes  unobligated  ($10,803,220). 


Personnel  Summary 


Direct:  Total  compensable  workyears:  654  651  655 

Full-time  equivalent  employment 649  646  650 

Full-time  equivalent  of  overtime 

and  holiday  hours 5  5  5 


Reimbursable:  Total  compensable  workyears: 

Full-time  equivalent  employment 41  73  65 
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SALARIES  AND  EXPENSES 

SUMMARY  STATEMENT 

The  Salaries  and  Expenses  appropriation  finances  all  activities 
associated  with  the  central  Departmental  management  role  of  the 
Office  of  the  Secretary  of  Transportation,  including  the 
formulation  and  direction  of  national  transportation  policies  and 
programs  carried  out  within  the  Office  of  the  Secretary.   The  FY 
1994  request  reflects  a  reorganization  of  the  Office  of  Policy 
and  International  Affairs  into  two  assistant  secretaries,  one  for 
aviation  and  international  issues  and  one  for  transportation 
policy.   The  Office  of  the  Assistant  Secretary  for  Public  Affairs 
will  become  the  Director  of  Public  Affairs.   Proposed  staff 
reductions  reflect  efforts  to  streamline  operations  and  will  be 
achieved  through  attrition. 

For  FY  1994  the  request  includes  funds  to  strengthen  management 
oversight  in  the  areas  of  information  technology,  acquisition  and 
grants  management  and  financial  management.   Emphasis  will  also 
be  placed  on  the  continued  development  of  the  department-wide 
integrated  personnel  and  payroll  system  (IPPS) .   The  Office  of 
Intermodalism  will  continue  to  be  funded  from  the  Federal-aid 
Highway  program,  as  it  was  in  FY  1993. 

The  appropriation  language  requested  for  FY  1994  consolidates  the 
office-by-office  funding  for  the  Salaries  and  Expenses 
appropriation  into  a  single  account.   An  appropriation  of 
$65,782,000  is  requested  for  fiscal  year  1994,  including 
$6,417,000  for  Systems  Development.   This  is  an  increase  of  $3.4 
million  over  the  FY  1993  enacted  level.   Growth  is  due  to 
annualization  of  FY  1993  pay  increases  and  continued  development 
of  department-wide  automated  systems.   The  budget  also  proposes 
staff  increases  offset  with  staff  reductions  highlighted  below: 

o    Funds  650  FTE  versus  656  FTE  enacted  in  FY  1993,  a  net 

reduction  of  6  FTE.   Staff  increases  of  16  FTE  include:  8 
FTE  in  Administration  for  annualization  of  FY  1993  enacted 
staff  levels;  4  FTE  for  systems  development  that  are 
transferred  from  the  Salaries  and  Expenses  program;  1  FTE 
for  the  Deputy  Secretary  in  support  of  Departmental  affairs; 
and  3  FTE  for  the  Office  of  Intelligence  and  Security,  a 
technical  adjustment  for  the  conversion  of  3  Coast  Guard 
positions  to  direct  hires.   A  decrease  of  22  FTE  as  follows: 
-2  FTE  in  Budget  and  Programs;  -4  FTE  in  Governmental 
Affairs;  -9  FTE  in  Administration;  -2  FTE  in  Public  Affairs; 
-1  FTE  in  the  Immediate  Office  of  the  Secretary;  -1  FTE  in 
the  Executive  Secretariat;  -2  FTE  in  Civil  Rights;  and  -1 
FTE  in  the  Office  of  Small  and  Disadvantaged  Business 
Utilization. 

o  Additional  staff  reductions  are  proposed  in  the  reimbursable 
program:  from  73  FTE  in  the  FY  1993  enacted  budget  to  65  FTE 
in  the  FY  1994  request,  a  reduction  of  8  FTE. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

SALARIES  AND  EXPENSES 

SUMMARY  OF  FUNDING  (BA) 
(in  thousands  of  dollars) 

FY  1992   FY  1993     FY  1994 
<?)?liq?te(j(   Enacted    Estimate 
GENERAL  ADMINISTRATION 

Innediate  Office  of  the  Secretary    1,371      1,435      1,173 
Innediate  Office  of  the  Deputy 

Secreteu:y 
General  Counsel 

Policy  and  International  Affairs 
Office  of  Essential  Air  Service 
Policy  Domestic 
Policy  Aviation  and  International 

Affairs 
Budget  and  Progreuas 
Reception  and  Representation 

Allowance 
Governmental  Affairs 
Administration 

Systems  Development 
Public  Affairs 
Executive  Secretariat 
Contract  Appeals  Boeurd 
Office  of  Civil  Rights 
Office  of  Small  and  Disadvantaged 

Business  Utilization  786       953       934 

Office  of  Intelligence  and 

Security  1.21$     1-265     1.214 

SUB-TOTAL,  General  Administration  60,002    62,334    65,782 

MINORITY  BUSINESS  RESOURCE  CENTER    2.656        

TOTAL,  Salaries  and  Expenses      62,658    62,3341/   65,782 


1/  Excludes  xinobligated  carryover  of  $10,803,220. 


425 

550 

481 

6,965 

7,000 

7,867 

6,759 

1,562 

2,358 

2,410 

7,920 

8,082 

2,666 

2,785 

2,786 

36 

40 

40 

2,020 

2,320 

2,225 

29,568 

31,268 

33,989 

[5,592] 

[3,668] 

[6,417] 

1,539 

1,546 

1,538 

988 

965 

947 

589 

590 

602 

1,512 

1,462 

1,494 
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SALARIES  AND  EXPENSES 


GENERAL  COUNSEL  fO 

(S  in  thousands) 

FY  1992 
Aaual 

FY  1993 
Enacted 

FY  1994 
Estimate 

Difference  from 
FY  1993  Enacted 

Personnel  Compensation 
and  Benefits 

$6306 

$6,925 

$7,793 

•1-      $868 

Travel 

57 

60 

60 

-0- 

Other  Costs 

100 

15 

H 

-1 

Total 

S64)69 

$7,000 

$7367 

•i-      $867 

Staffing 

FY  1992 
Actual 

FY  1993 
Enacted 

FY  1993 

Estimate 

FY  1994 
Estimate 

Difference  from 
FY  1993  Enacted 

Permanent  Positions 

100 

100 

100 

100 

-0- 

Full  Time  Equivalents 
Ceiling 
Non- Ceiling 

102 

99 

3 

101 

98 

3 

101 

98 

3 

101 

98 

3 

-0- 
-0- 
-0- 

The  General  Counsel  is  the  chief  legal  officer  of  the  Department  of  Transportation  and  the  final 
authority  within  the  Department  on  all  legal  questions.  The  General  Counsel's  office  provides  legal 
services  to  the  Office  of  the  Seaetary  (including  the  conduct  of  aviation  regulatory  proceedings), 
coOTdinates  and  reviews  the  legal  work  of  the  Qiief  Counsels'  offices  of  the  operating  administrations, 
and  generally  performs  the  full  range  of  legal  services  involved  in  administering  an  executive 
department  with  national  and  international  responsibilities. 

Change  in  Resources 

The  requested  increase  of  $868,000  in  personnel  compensation  and  benefits  is  required  for  annualization 
of  FY  1993  base  pay  inaeases  induding  $543,000  required  to  fully  fund  the  FY  1993  enacted  level.  The 
reduction  of  $1,000  in  'Other  Casts'  reflects  anticipated  aaivity  in  this  area  in  FY  1994. 

Justification  of  Program 

The  above  requirements  are  necessary  to  carry  out  the  mission  of  the  Office  of  the  General  Counsel, 
additionally,  legal  issues  invohdng  major  Departmental  initiatives  (implementation  of  the  Intermodal 
Surface  Transportation  Efficiency  Act  of  1991  requirements;  development  of  final  regulations  to  implement 
the  transportation  employee  alcohol  and  drug  testing  requirements  of  the  Omnibus  Transportation  Employees 
Testing  Act  of  1991;  review  and  analysis  of  provisions  of  the  North  American  Free  Trade  Agreement) 
resulted  in  heavy  workload  increases  for  the  office.  Emphasis  continues  to  be  placed  on  implementing 
various  transportation  initiatives  by  providing  the  highest  quality  legal  work  to  the  Seaetary  and  the 
Department. 
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SALARIES  AND  EXPENSES 


GENERAL  COUNSEL  (O 

PERMANENT  POSITIONS 

FY  1993 

FY  1993 

FY  1994 

Difference  from 

Enacted 

Estimate 

Estimate 

FYl993Eniicted 

Immediate  Office  of 

the  General  Counsel 

Professional 

5 

5 

5 

— 

Non-Professional 

A 

A 

A 

■— 

Total 

9 

9 

9 

— 

Office  of  Environmental. 

Civil  Right?  9n4  General  L?w 

Professional 

17 

17 

17 

— 

Non-Professional 

^ 

J 

^ 

— . 

Total 

22 

22 

22 

— 

Office  of  International  Law 

Professional 

12 

12 

12 

— 

Non-Professional 

2 

2 

2 

— 

Total 

14 

14 

14 

— 

Office  of  Litigation 

Professional 

9 

9 

9 

.^ 

Non-Professional 

2 

2 

2 

— 

Total 

11 

11 

11 

— 

Office  of  Legislation 

Professional 

7 

7 

7 

~- 

Non-Professional 

2 

2 

2 

_ 

Total 

9 

9 

9 

— 

Office  of  Regulation 

and  Enforcement 

Professional 

7 

7 

7 

.^ 

Non-Professional 

A 

A 

A 

~- 

Total 

11 

11 

11 

... 
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PERMANENT  POSITIONS 


FY  1993 

Enacted 

FY  1993 

E£timate 

FY  1994 

Difference  from 
FY  1993  Enacted 

Pociunentaiy  Services 
Professional 
Non-Professional 
Total 

5 

A 
11 

5 

11 

5 

11 

_ 

Poaxd  Iot  CoTTertion 

of  Military  Records 
Professional 
Non-Professional 
Total 

2 
3 

2 

1 
3 

2 

Jl 
3 

-- 

Office  of  Avjation 
Enforcement  and  Proceedings 
Professional 
Non-Professional 
Total 

8 
10 

8 
2 
10 

8 
10 

— 

TOTAL  -  General  Counsel 
Professional 
Non-Professional 
TOTAL 

72 
100 

72 
100 

72 

2& 
100 

~- 
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SALARIES  AND  EXPENSES 

ASSISTANT  SECRETARY  FOR  DOMESTIC 

TRANSPORTATION  POLICY 
($  in  thousands) 


Personnel  Compensation 
and  Benefits 

Travel 

Other  Costs 

Total 


FY  1993   FY  1994   Difference  from 
Enacted   Estimate  FY  1993  Enacted 


$2,327     $2,379    +  $52 
24         24        0 


7 

7        0 

$2, 

,358 

$2, 

410    +  $52 

Staffing 

FY  1993 

FY 

1993 

FY  1994   Difference 

Enacted 

Estimate 

Estimate  FY  1993  Enacted 

39 

39 

39        0 

35 

35 

35        0 

0 

0 

0        0 

Permanent  Positions: 

Full-Time  Equivalents: 
Ceiling 
Non-Ceiling 

The  Assistant  Secretary  for  Domestic  Transportation  Policy 
is  the  chief  domestic  policy  officer  of  the  Department  and  is 
responsible  to  the  Secretary  for  analysis,  development,  articulation, 
and  review  of  policies  and  plans  for  domestic  transportation. 

Change  in  Resources 

For  annualization  of  FT  1993  pay  raise  an  increase  of  $52,000  above 
amounts  derived  from  the  "Office  of  the  Assistant  Secretary  for  Policy 
and  International  Affairs'  in  the  Department  of  Transportation  and 
Related  Agencies  impropriations  Act  of  1993.   The  FY  1993 
reorganization  of  the  Policy  Office  created  the  Office  of  the 
Assistant  Secretary  for  Domestic  Transportation  Policy.   This  office 
is  responsible  for  industry  operations,  safety,  economic  studies, 
environmental  impacts,  regulatory  review  and  planning.   Aviation  and 
international  issues,  including  Essential  Air  Service  (EAS),  are  the 
responsibility  of  the  new  Assistant  Secretary  for  Aviation  and 
International  Affairs. 
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SALARIES  AND  EXPENSES 

ASSISTANT  SECRETARY  FOR  DOMESTIC 
TRANSPORTATION  POLICY 

PERMANENT  POSITION 


FY  1993   FY  1993   FY  1994   DIFFERENCE 
Enacted   Estimate  Estimate  from  FY  1993 


Office  of  the  Assistant  Secretary 

Professional  5 

Non-Professional  4. 

Total  9 


Office  of  Environment  &  Safety 

Professional  10 

Non-Professional  5. 

Total  15 


10 

5 

15 


10 

5 
15 


Office  of  Economics 
Professional 
Non-Professional 
Total 


10 
_5 
15 


10 
_5 
15 


10 
_5 
15 


Total  Assistant  Secretary  for 
Domestic  Transportation  Policy 
Professional 
Non-Professional 
Total 


25 

25 

25 

14 

14 

14 

39 

39 

39 
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SALARIES  AND  EXPENSES 

ASSISTANT  SECRETARY  FOR  AVIATION 

AND  INTERNATIONAL  AFFAIRS 
( $  in  thousands  ) 


Personnel  Compensation 
and  Benefits 

Travel 

Other  Costs 

Total 


FY  1993 

FY  1994 

Difference  from 

Enacted 

Estimate 

FY  1993 

Enacted 

$7,796 

$7,969 

+$173 

91 

85 

6 

33 

28 

5 

$7,920 

$8,082 

+$162 

Staff 

:inq 

FY  1993 

FY  1993 

FY  1994 

Difference  from 

Enacted 

Estimate 

Estimate 

FY  199  3  Enacted 

125 

125 

125 

0 

113 

113 

113 

0 

0 

0 

0 

0 

Permanent  Positions : 

Full-time  Equivalents: 
Ceiling 
Non-Ceiling 

The  Assistant  Secretary  for  Aviation  and  International  Affairs  is 
responsible  for  administering  the  economic  regulatory  functions 
regarding  the  airline  industry  and  provides  Departmental  leadership 
and  coordination  on  international  transportation  policy  issues 
relating  to  maritime,  trade,  technical  assistance  and  cooperation 
programs.   As  overseer  of  airline  economic  regulations,  the  Assistant 
Secretary  is  responsible  for  international  aviation  programs,  the 
essential  air  service  program,  airline  fitness  and  licensing, 
acquisitions,  international  route  awards  and  special  investigations 
such  as  airline  delays  and  CRS. 

Changes  in  Resources 

For  necessary  expenses  of  the  Office  of  the  Assistant  Secretary  for 
Aviation  and  International  Affairs  an  increase  of  $173,000  above 
amounts  derived  from  the  "Office  of  the  Assistant  Secretary  for  Policy 
and  International  Affairs  and  the  Office  of  Essential  Air  Service 
( EAS ) "  in  the  Department  of  Transportation  and  Related  Agencies 
Appropriations  Act  of  1993.   The  increase  funds  provides  annualization 
of  the  FY  1993  pay  increases. 

This  request  reflects  a  reorganization  of  the  Policy  Office.   The 
Office  of  the  Assistant  Secretary  for  Aviation  and  International 
Affairs,  including  the  Office  of  Essential  Air  Service,  is  being 
separated  from  domestic  transportation.  This  office  provides  for 
international  aviations  programs,  airline  licensing,  airline  consumer 
protection,  special  investigations  such  as  airline  delays,  subsidy 
payments  to  air  carriers,  issues  relating  to  maritime,  trade  technical 
regulations . 
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SALARIES  AND  EXPENSES 

ASSISTANT  SECRETARY  FOR  AVIATION 
AND  INTERNATIONAL  AFFAIRS 

PERMANENT  POSITION 


FY  1993   FY  1993   FY  1994   DIFFERENCE 
Enacted   Estimate  Estimate  from  FY  1993 


Office  of  the  Assistant  Secretary 

7 

7 

Professional 

7 

Non-Professional 

4 

4 

4 

Total 

11 

11 

11 

Office  of  Int'l  Trans.  &  Trade 

23 

23 

Professional 

23 

Non-Professional 

_5 

5 

5 

Total 

28 

28 

28 

Office  of  Int'l  Aviation 

Professional 

36 

36 

36 

Non-Professional 

6 

6 

6 

Total 

42 

42 

42 

Office  of  Aviation  Analysis 

Professional 

37 

37 

37 

Non-Professional 

_2 

7 

7 

Total 

44 

44 

44 

Total  Assistant  Secretary  for 
Aviation  &  International  Affairs 
Professional 
Non-Prof esoional 
Total 


103 
22 

125 
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SALARIES  AND  EXPENSES 


ASSISTANT  SECRETARY  FOR  BUDGET  AND  PROGRAMS  fB) 


($ 

in  thousands) 

FY  1992 

Actual 

FY  1993 

FY  1994 

Personnel  Coapensation 
and  Benefits 

pbJiq^tipns 
$2,653 

Enacted 
$2,760 

Estjffi^t:? 
$2,761 

+$    1 

Travel 

13 

25 

25 

-0- 

Reception  t   Representation 

36 
$2,702 

Staffing 

40 
$2,825 

40 
$2,826 

_  -0- 
+$  1 

Diff 

FY  1992 

FY  1993 

FY  1993 

FY  1994 

from 

A<?tM?il 

Enacted 

Estimate 

Estimate 

Enacted 

Peraanent  Positions:    38 

38 

37 

37 

-  1 

Full-time  Equivalent:   21 
Ceiling:             35 
Non-Ceiling:          0 

22 

36 

1 

25. 

35 

0 

21 

35 

0 

-  2 

-  1 

-  1 

The  Assistant  Secretary  for  Budget  and  Programs  is  the  principal 
staff  advisor  to  the  Secretary  on  the  development,  review,  and 
presentation  of  the  Department's  budget  resource  requirements,  and 
on  the  evaluation  and  oversight  of  the  Department's  progrjuns.   The 
primary  responsibilities  of  this  office  are  to  ensure  the  effective 
preparation  and  presentation  of  sound  and  adequate  budget  estimates 
for  the  Department,  ensure  the  consistency  of  the  Department's 
budget  execution  with  the  action  and  advice  of  the  Congress  and  the 
Office  of  Mzmagement  and  Budget,  evaluate  the  program  proposals  for 
consistency  with  the  Secretary's  stated  objectives,  advise  the 
Secretary  of  program  and  legislative  changes  necessary  to  improve 
progreun  effectiveness,  and  coordinate  strategic  planning  activities 
within  DOT. 

Changes  in  Resources 

A  net  increase  of  $1,000  in  personnel  costs  is  required  to  fund 
annualization  of  FY  1993  pay  increases  offset  by  a  reduction  of 
1  position  and  2  FTE.   The  staff  reduction  reflects  the  proposed 
elimination  of  a  special  assistant  and  a  non-ceiling  position. 

No  increase  in  funding  is  requested  for  travel  or  reception  and 
representation. 
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SALARIES  AW  EXPENSES 


ASSISTANT  SECRETARY  FOR  BUDGET  AND  PROGRAMS  fB^ 


Office  of  the  Assistant  Secretary 

Professional 
Nonprofessional 
Total 

Office  of  Programs  and  Evaluation 

Professional 
Nonprofessional 
Total 


PERMANENT  POSITIONS 

FY  1993    FY  1993    FY  1994 
EnSPtgd  E?tiffigtg  Estimate  Ci££ 


3 

5 

13 

_i. 
16 


2 
4 

13 
16 


2 
4 

13 
16 


-  1 

-  1 


Professional  14 

Nonprofessional  3 

Total  17 

Total  -  Assistant  Secretary  for 
PM<^g?t  ^T)<^   Prpgrjims 

Professional  29 

Nonprofessional  8 

Total  38 


14 
17 

29 

_8_ 
37 


14 
17 

29 

_fi. 
37 
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SAIARIBS  AMD  EEPKHSBS 


ASSISTANT  SECRETARY  FOR  GOVERNMENTAL  AFFAIRS  (I) 
{$   in  Thousands) 


FY  1992 
Actual 

Personnel  Compensation 

and  Benefits $2 ,  001 

Travel 18 

Other  Costs 1 


Total 


$2,020 


FY  1993 
Enacted 


$2,300 
10 

10 

$2,320 


FY  1994   Dif.  from 
Estimate  FY  9  3  Enc. 


$2,206 
18 

1 

$2,225 


-$94 
+8 
-9 


-$95 


Staffing 


Permanent  Positions . . . 

Full-Time  Equivalents: 

Ceiling 
Non-Ceiling 


FY  92 

FY 

93 

FY 

93 

FY 

94 

Dif.  from 

Actual 

Enacted 

Estimate 

Estimate  FY  93  Enc. 

43 

43 

39 

39        -4 

37 

42 

38 

. 

38        -4 

36 

41 

37 

37        -4 

1 

1 

1 

1         0 

The  Assistant  Secretary  for  Goveimmental  Affairs  is  the  principal 
advisor  to  the  Secretary  on  all  Congressional  and  Intergovernmental 
activities  and  on  all  of  the  Department  legislative  initiatives  and 
other  relationships  with  Members  of  the  Congress;  promotes  effective 
communication  with  other  federal  agencies  and  regional  Department 
officials,  and  with  state  and  local  governments  and  national 
organizations  for  development  of  Departmental  programs;  and  ensures 
that  consumer  preferences,  awareness,  and  needs  are  brought  into  the 
decision-making  process. 

Changes  in  Resources 

The  FY  1994  budget  estimate  requests  38  fully  funded  FTEs  and  provides 
funding  for  annualization  of  the  1993  pay  increases.   In  the  interest 
of  streamlining,  the  budget  proposes  reduction  of  -4  FTEs  to  be 
accomplished  through  attrition.   The  +$8,000  increase  in  travel 
requirements  is  based  on  actual  1992  expenditures  and  is  necessary  to 
support  the  Secretary,  especially  in  Intergovernmental  activities. 
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SALARIES  ASn   EXPENSES 

ASSISTANT  SECRETARY  FOR  GOVERNMENTAL  AFFAIRS.  (I^ 


Office  of  the  Assistant  Secretary 

Professional 

Non-Professional 

Total 


Office  of  Congressional  Affairs 

Professional 

Non-Professional 

Total 


pffice  of  Interaovemmental  and 
Consumer  Affairs 

Professional 

Non-Professional 

Total 


Total-Assistant  Secretary 
for  Governmental  Affairs 

Professional 

Non-Professional 

Total 


PERMANENT  POSITIONS 

FY  93    FY  93 
Enacted  Estimate 

FY 

94 

Dif .  from 
FY  93  Enc. 

6        6 
2         2 
8        8 

5 

1 
7 

-1 
-1 

10 

10 

9 

-1 

_a 

_i 

_a 



13 

13 

12 

-1 

19 

19 

17 

-2 

_1 

_1 

_a 



22 

22 

20 

-2 

35 

35 

31 

-4 

_? 

_ft 

_a 

— 

43 

43 

39 

-4 
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SALARIES  AiJD   EXPENSES 


ASSISTANT 

SECRETARY 

PCH  ACMINiyrKATION   (H) 

f?   IN 

THOUSANDS) 

ANNUAL 
OONriNUINS  QPERATICNS 

Personnel  Ccrpensation 
and  Benefits 

FY  1992 
Actual 

$11,658 

FY  1993 
Enacted 

$13,450 

FY  1994 
Estimate 

$13,544 

Difference  Fran 
FY  1993  Enacted 

$       +94 

Travel 

77 

75 

90 

+15 

Other  Costs 

12,241 

14,075 

13,938 

_ 

-137 

Subtotal,  Annual 

$23,976 

$27,600 

$27,572 

$       -28 

NO-YEAR 
SYSTHC  DEVELaEMHOT 

Personnel  Conpensation 
and  Benefits 

$       841 

$       266 

$       580 

$     +314 

Travel 

79 

27 

27 

~ 

Other  Costs 

4,672 

3,375 

5,810 

+2,435 

Subtotal,  No-Year 

$  5,592 

$  3,668 

$  6,417 

$+2,749 

rois^ 


$29,568    $31,268 


$33,989 


$+2,721 


ANNOAL 

CGNnMODC  aps»nac 

FY  1992 
Actual 

FY  1993 
Enacted 

FY  1993 
Estiuate 

FY  1994 
Estimate 

Difference  Frcm 
FY  1993  Enacted 

Permanent  Positions 

183 

199 

199 

190 

-9 

Full-time  Equivalents: 
Ceiling 
Non-Ceiling 

187 

182 

5 

199 

193 

6 

199 

193 

6 

,198 

192 

6 

-1 

ND-TEAR 
SYSTWB  nEVEIOFMan- 

Pentanent  Positions 

53 

4 

4 

8 

+4 

Full-time  Equivalents: 
Ceiling 
Non-Ceiling 

12 
12 

4 
4 

4 
4 

8 
8 

+4 
+4 

25 
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The  Assistant  Secretary  for  Administration,  the  principal  advisor 
to  the  Secretary  on  departmental  administrative  management 
matters,  is  responsible  for  personnel  and  training,  management 
policy,  employment  ceiling  control  system,  automated  systems 
policy,  administrative  operations,  real  and  personal  property 
management,  acquisition  management,  grants  management,  internal 
departmental  financial  systems,  and  automatic  data  processing 
(ADP)  facilities  and  services. 

Major  program  activities  include:   developing  administrative 
management  policies  and  programs,  monitoring  and  assessing 
departmental  organization  and  manpower  distribution,  evaluating 
the  quality  of  administrative  management  programs  in  the  various 
administrations,  operating  an  executive  personnel  management 
program,  providing  staff  advice  to  the  Secretary  on  major  systems 
acquisitions  and  planning,  developing  and  administering  the  DOT 
Headquarters'  ADP  operations,  including  computer  service 
operations.   Major  direct  administrative  services  to  the  Office  of 
the  Secretary  (OST)  include  such  areas  as  accounting,  procurement, 
personnel  management,  and  ADP  operations. 

CHANGES  IN  RESOURCES  -  ANITOAL  CONTINUING  OPERATIONS 

The  FY  1994  request  reflects  a  net  decrease  of  nine  positions,  one 
FTE  and  $28,000  from  the  FY  1993  enacted  level.   For  Personnel 
Compensation  and  Benefits  a  net  increase  of  $94,000  is  requested. 
Annualization  of  FY  1993  programs  will  require  eight  FTEs  and 
$691,000  to  fund  within  grade  increases  ($4,000),  the  January  1993 
pay  increase  ($125,000),  and  full-year  funding  for  positions 
approved  in  FY  1993  (eight  FTEs  and  $562,000).   An  additional 
$50,000  is  requested  for  FY  1994  within  grade  increases. 
Offsetting  these  increases  is  the  reduction  of  $647,000  for  nine 
positions  and  FTEs. 

For  travel  an  increase  of  $15,000  is  required  including  $2,000  for 
inflation  and  $13,000  to  provide  additional  trips  to  field 
locations  in  support  of  procurement  management  reviews, 
information  resource  management  oversight  and  review,  and 
financial  management  improvement  activities. 

The  other  services  decrease  of  $137,000  represents  the  effect  of 
nonrecurring  FY  1993  projects  and  management  savings  ($1,727,600) 
offset  by  higher  costs  for  contractual  services  as  a  result  of 
inflationary  factors  ($874,600),  and  new  program  initiatives 
associated  primarily  with  enhancements  in  procurement,  personnel 
and  financial  management  improvement  activities  ($716,000). 
Following  is  a  breakdown  and  explanation  of  the  new  program 
increases  reflected  in  this  budget  request. 
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OFFICE  OF  PERSONNEL 


Automated  Workers'  Compensation  Program  S8.000  -  Funds  are 
required  to  support  the  implementation  of  an  automated  system  to 
track  the  costs  associated  with  the  Worker's  Compensation  Program. 
The  Department  of  Transportation's  (DOT)  most  recent  Workers 
Compensation  Bill  for  FY  1992  totalled  $87  million.   This  system 
will  provide  managers  and  supervisors  the  data  necessary  to 
develop  plans  and  procedures  to  reduce  costs  and  help  control  the 
addition  of  new  cases  to  the  Worker's  Compensation  rolls.   Failure 
to  fund  this  program  will  lead  to  continued  excess  costs  and 
expenditures  in  an  area  that  has  seen  increased  pressure  from  the 
Department  of  Labor  for  agencies  to  implement  cost  preventive 
procedures  and  develop  programs  to  curtail  major  dollar  outlays. 

OFFICE  OF  INFORMATION  RESOURCE  MANAGEMENT 

Travel  for  IRM  Reviews  $7,000  -  This  funding  will  allow  staff  to 
conduct  reviews  at  field  locations  where  they  will  evaluate 
records  management  and  ensure  that  DOT  is  in  compliance  with 
General  Services  Administration  (GSA)  and  National  Archives  and 
Records  Administration  (NARA)  regulations.   GSA  previously 
criticized  the  Department  for  not  having  a  functioning  oversight 
review  program  to  evaluate  IRM  activities.   Failure  to  conduct 
such  reviews  at  field  locations  would  weaken  the  Department's 
ability  to  continue  the  IRM  review  function  and  expose  the 
Department  to  continuing  criticism  for  non-compliance  with  laws 
and  regulations  pertaining  to  information  resource  management. 

Telecommunications  $52.000  -  DOT  Headquarters  operating 
administrations  have  their  own  disparate  information  networks. 
These  networks  do  not  allow  for  the  flow  of  information  across 
organizational  boundaries.   This  increase  will  fund  the 
development  of  a  plan  to  integrate  the  existing  networks  while 
preserving  the  investments  already  made.   The  plan  will  also 
include  principles  for  the  ownership,  control,  and  sharing  of 
information. 

OFFICE  OF  ADMINISTRATIVE  SERVICES  AND  PROPERTY  MANAGEMENT 

Office  Equipment  $61.000  -  The  Office  of  Licensing  Programs, 
Office  of  Commercial  Space  Transportation,  requires  $12,000  for 
purchase  of  a  Lektriever  filing  system.   The  Lektriever  is  a  space 
efficient  way  of  filing  and  will  allow  location  of  safety 
reference  documents  in  the  office,  as  opposed  to  keeping  them 
under  lock  and  key  in  the  remote  and  nearly  inaccessible  rooftop 
storage  area  of  the  building.   The  beneficiaries  of  moving  the 
reference  documents  will  be  the  engineers  and  others  who  are 
required  to  do  research  and  analysis  in  the  expanding  field  of 
commercial  space  transportation  safety.   The  reference  material 
needed  to  conduct  the  safety  research  will  be  on  hand  and  will  be 
used  more  often  than  the  situation  currently  allows. 
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The  remaining  $49,000  is  required  for  administrative  office 
equipment  and  conference  furniture.   Much  of  OST's  equipment  is 
aged  and  has  reached  functional  obsolescence.   In  recent  years, 
equipment  funds  have  been  used  to  meet  immediate  needs  (i.e.,  only 
replaced  when  broken). 

OFFICE  OF  ACQUISITION  AND  GRANT  MANAGEKENT 

TSARC  Technical  Support  S52.000  -  DOT'S  conduct  of  major 
acquisitions  has  come  under  increased  scrutiny  from  the  Office  of 
the  Inspector  General,  the  Office  of  Management  Budget,  the  United 
States  Government  Accounting  Office,  and  the  House  Appropriations 
Subcommittee. 

Increased  travel  funding  of  $2,000  is  required  to  support  our 
review  of  major  acquisitions.   To  improve  OST's  oversight  and 
decision-making  capability,  analysts  should  attend  program  reviews 
at  contractor  plants  and  planning  meetings  at  regional  locations. 
The  lack  of  requested  travel  funds  would  inhibit  independent  OST 
review,  a  recurring  congressional  criticism. 

Oversight  of  major  acquisitions  is  accomplished  through  the 
Transportation  Systems  Acquisition  Review  Council  (TSARC) 
evaluation  of  the  progress  of  major  acquisitions  at  key  decision 
points  and  through  approval  of  new  programs.   TSARC  will  be 
evaluating  test  results  of  complex  major  systems  such  as  air 
traffic  control  communications  systems  or  Coast  Guard  buoy 
tenders.   TSARC  decisions  will  be  the  basis  for  the  commitment  to 
full  scale  development  or  production  and  will  determine  how  the 
Department's  scarce  resources  are  allocated.   As  budgets  grow 
tighter  and  various  programs  compete  for  the  same  dollars, 
decisions  made  by  TSARC  on  which  programs  should  proceed  will 
become  more  and  more  vital.   It  is  essential  to  have  funds 
available  to  obtain  required  technical  expertise  to  assist  TSARC 
in  their  responsibilities.   This  request  of  $50,000  would  cover 
four  to  six  requests  for  assistance  depending  on  the  scope  of  the 
request. 

Procurement  ProfeBsionaliBm  Training  S55.000  -  The  Office  of 
Federal  Procurement  Policy  (OFPP)  has  established  a  governmentwide 
program  of  skills  training  for  procurement  professionals  under 
section  16  of  the  OFPP  Act  (41  USC  414  (4)).   In  order  to  comply 
with  this  Act,  we  plan  to  offer  on-the-job  training,  workshops, 
and  a  procurement  conference  covering  relevant  topical  areas.   To 
do  otherwise  would  run  the  risk  of  vulnerabilities  in  OST 
oversight. 
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OFFICE  OF  FINANCIAL  MANAGEMENT 


Financial  Management  Improvement  Activities  S490.000  -  These  funds 

will  be  used  to: 

Conduct  Analyses  of  User  Requirements  (S190.000K   Contract 
assistance  will  be  utilized  to  identify  and  prioritize  data  and 
information  requirements  for  financial  systems  enhancements.   The 
GAO  has  recently  issued  a  report  which  suggests  that  Departmental 
Accounting  and  Financial  Information  System  (DAFIS)  must  be 
enhanced  to  provide  more  financial  information.   This  contractor 
assistance  will  help  in  the  identification  of  specific  information 
enhancements . 

Update  and  Develop  Cost  Accounting  Standards  f $250. OOP K 
Contractor  support  is  necessary  to  update  and  develop  cost 
accounting  standards.   A  survey  of  the  Department's  existing  cost 
accounting  and  overhead  procedures  will  be  conducted  followed  by 
recommendations  for  specific  changes  to  existing  systems, 
procedures,  and  documentation.   The  contractor  will  also  develop 
the  training  requirements  for  implementation  of  new  accounting 
standards . 

Conduct  Financial  Analyses  fSSO.OOOl.   Contractor  assistance  is 
required  to  develop  the  design  and  approach  for  analyzing  the 
integrity  and  accuracy  of  financial  data  contained  in  the 
Department's  accounting  systems.   Contractors  will  conduct 
analyses  of  financial  data  and  enable  verification  of  the 
consistency  and  reasonableness  of  financial  information  provided 
to  external  and  internal  users.   It  is  essential  that  decision- 
makers at  all  levels  have  accurate  and  meaningful  financial  data 
on  which  to  base  resource  allocation  and  management  decisions. 

On-site  Financial  Management  ActivltieB  S4.000   -  This  increase 
will  fund  field  travel  related  to  on-site  visits  to  field 
accounting  offices  to  disseminate  new  audited  financial  statement 
requirements  and  validate  conformance  of  these  statements  with 
established  accounting  standards. 
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ASSISTANT  SECRETARY  FOR  ADMINISTRATION 
SALARIES  AND  EXPENSES  -  DIRECT 


4/7/93 


FY  1993 

FY  1994 

FROM 

OBJECT  CLASS 

ENACTED 

ESTIMATE 

ENACTED 

TRANSPORTATION  OF  THINGS 

78 

51 

(27) 

COMMUNICATIONS  &  UTILITIES 

623 

232 

(391) 

PRINTING  AND  REPRODUCTION 

200 

130 

(70) 

CONTRACTUAL  SERVICES 

12,606 

12,606 

2 

SUPPUES  AND  MATERIALS 

256 

177 

(79) 

EQUIPMENT 

252 

210 

(42) 

TOTAL  OTHER  SERVICES 

$14,015 

$13,408 

($607) 

CONTRACTUAL  SERVICES 

6,246 

9,962 

738 

PayroO/PMIS 

158 

163 

S 

Trng/Exec.  Oevetopment 

137 

177 

40 

AloohoVDiug  Abuse 

39 

22 

(17) 

Wortors  Cooipensatlon  Pregmm 

8 

8 

22 

22 

0 

OIRM  Security  Software 

383 

125 

(?58) 

OIRM  Secuclty  Awareness 

2 

(2) 

TeleoommunlcaUons 

52 

52 

Automation  Program 

1,350 

1,271 

(79) 

IRM  PlaiVOvslBht 

100 

(100) 

OST  Imaging  Program 

250 

C50) 

OIRM  Evaluation 

150 

(ISO) 

Mnlc  and  Repair 

74 

80 

(14) 

USCGCUnic 

83 

88 

3 

BuUtoHi  Alterations 

108 

80 

(«> 

Safety  MgmL  System 

25 

25 

0 

235 

258 

23 

ISO 

150 

0 

Real  Property  Survey 

19 

20 

1 

Reporting  Seivloe 

75 

22 

(53) 

TSARC  Technical  Support 

SO 

50 

Procurement  Profossionalism 

55 

55 

Security  Investigations 

80 

80 

20 

FM  Evaluations 

450 

450 

PAYMENTS  TO  WCF 

CEIO 

18 

21 

3 

Imprest  Fund 

11 

10 

(1) 

DAFIS 

80 

173 

113 

Unemployment  Compensation 

30 

32 

2 

Aooounting  Services 

587 

757 

190 

CommunicaUorts  Services 

1,118 

1.067 

(51) 

2.934 

3,259 

325 

Printing 

1,130 

1.142 

12 

Admtmslratlve  Services 

2341 

3.012 

171 

Security 

537 

509 

(28) 
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NO  YEAR  SYSTEMS  DEVELOPMKNT 


The  FY  1994  budget  request  for  financial  systems  development 
provides  for  the  continued  development  of  an  Integrated  Personnel/ 
Payroll  System  (IPPS). 

Fragmented,  non-standard  and  aging  financial  systems  remain  a 
major  management  control  vulnerability  for  the  Department.   Over 
110  individual  systems  result  in  a  high  cost,  high  risk  environ- 
ment that  does  not,  in  most  cases,  meet  basic  information  needs. 
To  address  this  problem,  and  in  support  of  the  Chief  Financial 
Officer  (CFO),  the  Integrated  Financial  Management  System  (IFMS) 
program  was  established  in  FY  1994.   Under  the  IFMS  Program,  the 
IPPS  project  will  be  pursued  to  address  our  most  serious 
departmental  management  control  needs. 

High  priority  must  be  given  to  completing  the  integration  and 
upgrade  of  DOT'S  personnel  and  payroll  systems  begun  in  FY  1992. 
Both  systems  are  outdated  and  were  reported  as  materially 
deficient  in  recent  Federal  Manager's  Financial  Integrity  Act 
(FMFIA)  reports  to  the  President  and  Congress.   The  Department  is 
vulnerable  to  system  failure  if  corrective  action  is  not 
completed. 

INTEGRATED  PERSONNEL/PAYROLL  SYSTEM  (IPPS) 

IPPS  is  a  major  component  of  the  Department's  integrated  financial 
management  systems  program.   FY  1994  represents  the  third  and  most 
critical  year  of  the  planned  multi-year  development  project  to 
correct  identified  material  deficiencies  by  integrating  and 
improving  existing  systems  capabilities.   Since  FY  1993  funding 
was  significantly  below  the  requested  level,  IPPS  development  and 
implementation  will  not  be  completed  until  FY  1996. 

The  Department's  existing  personnel  and  payroll  systems  support 
approximately  70,000  DOT  and  340  National  Transportation  Safety 
Board  civilian  employees.   Annually,  the  payroll  system  disburses 
$2.8  billion.   Both  systems  were  developed  in  the  1970 's  and  were 
established  as  departmental  systems  in  1980.   They  are  cumbersome, 
difficult  to  change,  and  lack  the  major  features  to  provide 
adequate  user  support.   Material  deficiencies  place  the  Department 
at  serious  risk  and  require  a  major  system  upgrade  to  correct. 
IPPS  will  correct  material  weaknesses;  reduce  management  control 
vulnerabilities;  and  improve  the  quality,  timeliness,  and  access 
to  information.   By-products  include  more  effective  departmentwide 
control  of  resources  by  increased  management  accessibility  to 
personnel  and  accounting  data;  reduced  automated  data  processing 
costs  for  personnel  and  payroll  system  maintenance;  and  the 
elimination  of  six  non-standard  systems  (the  existing  personnel 
and  payroll  systems  as  well  as  four  subsidiary  systems).   As 
required  by  the  CFO  Act,  integration  with  other  financial  systems 
including  the  Department's  core  accounting  system  is  also  being 
accommodated . 
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CHAMGES  IN  RBSOORCBS  -  HO  YEAR  SYSTEMS  DBVBLOPMBNT 

For  IPPS,  a  total  of  $6,417,000  is  requested,  an  increase  of 
$2,749,000.   This  includes  $9,000  for  increased  pay  costs,  i.e., 
annualization  of  FY  1993  costs  for  within-grade  increases  and  the 
January  1993  pay  raise  as  well  as  FY  1994  costs  associated  with 
within-grade  increases.   Program  increases  total  $2,735,000  and 
four  positions  and  FTEs . 

Program  Increases 

Increases  for  this  program  include  $305,000  for  the  four  positions 
and  associated  FTE  needed  to  provide  program  management  and 
$2,4  35,000  for  other  services  for  development  costs.   Previously, 
the  four  program  management  FTE  and  associated  costs  were  funded 
using  Departmental  Accounting  and  Financial  Information  System 
Development  monies  (reimbursable  agreement  with  the  Research  and 
Special  Programs  Administration  for  DAFIS  work  at  the  Volpe 
National  Transportation  Systems  Center) .   FY  1993  completes  the 
systems  development  and  implementation  phase  of  the  DAFIS  project 
and  resources  will  be  redirected  to  IPPS  implementation. 

FY  1994  represents  a  critical  development/ implementation  period 
for  this  project.   We  will  complete  the  definition  of  the  IPPS 
functional  requirements;  implement  an  integrated  personnel  and 
payroll  data  base;  begin  implementation  of  personnel  reporting 
improvements;  and  develop  automated  payroll  capabilities. 
Additionally,  we  will  begin  standardizing  and  integrating  the 
functions  of  six  non-standard  personnel  and  payroll  subsidiary 
systems  to  IPPS,  leading  to  their  eventual  elimination.   The  new 
automated  capabilities,  integrated  data  base  and  elimination  of 
non-standard  systems  will  result  in  management  efficiencies  and 
cost  savings  by:   eliminating  redundant  functions  performed  in 
both  the  personnel  and  payroll  offices;  improving  access  to  better 
information;  automating  manual  functions;  and  eliminating 
operating  and  maintenance  costs  of  those  non-standard  systems . 
This  funding  increase  includes  contractor  support  of  standard- 
ization efforts  that  will  result  in  significant  benefits  to  the 
personnel  and  financial  communities. 

Following  are  milestones  for  development  and  implementation  of 
IPPS. 
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SYSTEMS  DEVELOPMENT  MILESTONES 


INTEGRATED  PERSONNEL/PAYROLL  SYSTEM 

MILESTONES  AND  KEY  DECISION  POINTS:   Development  and 
implementation  will  be  completed  within  a  multi-year  timeframe. 
Each  milestone,  will  be  a  key  decision  point. 

Project  Startup  and  Planning  FY92/93 

Define  Functional  Requirements  FY93/94 

Develop  and  Implement  Initial  Personnel  FY94 

Capabilities 

Develop  and  Implement  Payroll  Capabilities       FY94/96 

Develop  and  Implement  Remaining  Personnel        FY95/96 
Capabilities 

INTERIM  PRODUCTS;   Development  and  design  activities  will  produce 
functional  requirements;  database  design;  system  design;  program 
specifications;  source  and  executable  code;  and  system  test  plans 
including  expected  results. 

Documents  supporting  the  implementation  will  include  conversion 
plans,  including  the  conversion  of  existing  personnel  and  payroll 
system  data  to  IPPS;  site  installation  plans;  training  plans  and 
materials;  user  manuals;  and  operations  documentation,  including 
backup  and  recovery  procedures . 

HOW  MILESTONES  WILL  BE  ACHIEVED:   Development  strategy  adopted  for 
the  IPPS  project  is  to  integrate  and  improve  the  existing 
personnel  and  payroll  systems. 

The  Department  has  established  a  standard  methodology  for  managing 
and  developing  financial  systems,  a  structured  life  cycle  approach 
to  systems  development  from  planning  and  design  through 
implementation  and  support.   This  standard  methodology  was  an 
outgrowth  of  the  DAFIS  effort.   DOT  has  since  refined  the 
methodology  to  conform  to  the  development  strategy  for  IPPS. 

Project  management  in  OST  and  the  IPPS  development  team,  located 
at  the  Mike  Monroney  Aeronautical  Center  (MMAC),  will  perform  the 
life  cycle  development  steps.   A  Project  Management  Plan  is  being 
developed  that  will  be  the  primary  operational  document  for  the 
IPPS  development  project. 
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SALARIES  AND  EXPENSES  4^/93 

ASSISTANT  SECRETARY  FOR  ADMINISTRATION 
PERMANENT  POSfTIONS 


FY  1993  FY  1994 

ESTIMATE       ESTIMATE      DIFFERENCE 


Assistant  Secretary 
Professional  5  5-1 

Non-Professional  3  3  0 


Total 


-1 


Personnel 

Professional  47  45  .2 

Non-Professional                           8  8  0 

Total  55  53  5- 

Managenwnt  Planning 

Professional  I6  15  .-i 

Non-Professional                           4  4  q 

Total  20  19  T" 

Infomiation  Resounoe  Management 

Professional  29  27-2 

NorvPrefasslonal                           4  4  q 

Total  M  31"  12" 

Administrative  Servloes  and  Prepeity 
Management 

Professional  15  14  .^ 

Nort-Pro(esslonal                          1  ^  q 

Total  16  15  T" 

Hearings 

Professional  7  7  0 

NofvPfDiessional                           3  3  q 

Total  10  io  o~ 


Acquisition  and  Grants  Managemerri 

Professlortal  30  29-1 

Noo-Pro(assional  5  5  q 

Tom  35  34  T 


FInanctal  Management 

Professional  16  15  .1 

Non-Professional  5  5  0 

Total  2i"  20  T 


Administrative  Systems  Development 

Professional  3  6  3 

NorvProfessionai  1  2  1 

Total  4  a  T" 


TOTAL  ASSISTANT  SECRETARY 
FOR  ADMINISTRATION 
Professional  169  163  -6 

Non-Professional  34  35  1 

Total  203  198  T 
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SALARIES  AND  EXPENSES 


OFFICE  OF  THE  DIRECTOR 

OF  PUBLIC 

AFFAIRS 

($  in 

thousi 

ands) 

FY  1992 

FY  1993 

FY  1994 

Difference  from 

Actual 

Enacted 

Estimate 

FY  1993  Enacted 

Personnel  Compensation 

and  Benefits            $1,515 

$1,496 

$1,493 

-$3 

Travel                    20 

13 

13 

0 

Other  Costs                  it 

37 

32 

-$5 

Total 


$1,539 


$1,546 


$1,538 


-$8 


Staffing 


FY  1992 
Actual 

Permanent  Positions      26 

Full  Time  Equivalents:    25 


Ceiling 
Non-Ceiling 


24 

1 


FY  1993 
Enacted 

26 

27 


25 
2 


FY  1993 

FY 

1994 

Difference  from 

Estimate 

Estimate 

FY 

1993  Enacted 

25 

25 

-1 

26 

25 

-2 

24 

24 

-1 

2 

1 

-1 

The  Director  of  Public  Affairs  is  the  principal  advisor  to  the  Secretary  and  other 
senior  Departmental  officials  and  news  media  on  public  affairs  questions.   The  office 
issues  news  releases,  articles,  fact  sheets,  briefing  materials,  publications  and 
audio-visual  materials.   It  also  provides  information  to  the  Secretary  on  opinions 
and  reactions  of  the  public  and  news  media  on  programs  and  transportation  issues. 
It  arranges  news  conferences  and  provides  speeches,  talking  points,  and  byline 
articles  for  the  Secretary  and  other  senior  Department  officials,  and  arranges  the 
Secretary's  media  scheduling. 

Changes  in  Resources 

The  FY-1994  request  if  $1,493  reflects  a  net  decrease  of  $3,000,  the  reduction  of 
2  FTE's,  and  funds  a  staff  level  of  25  FTE's  including  annualizatlon  of  FY  1993 
pay  increases. 

Other  Costs 

The  reduction  of  $5,000  for  other  costs  reflects  anticipated  activity  in  this 
area. 
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SALARIES  AND  EXPENSES : 


OFFICE  OF  THE  DIRECTOR  OF  PUBLIC  AFFAIRS   1/ 


Director's  Office 


FY-1993 
Enacted 


PERMANENT  POSITIONS 


FY  1993 
Estimate 


FY  1994 
Estimate 


Difference  from 
FY  1993  Enacted 


Professional  6 

Non-professional        2 

Total         8 


6 
2 


6 

2 


Speechwrltlng  &  Research 

Professional  2 

Non-professional  1 

Total  3 


Public  Information 

Professional  8 

Non-professional  3 

Total  11 


8 
3 

11 


8 
3 

11 


Media  Relations  and 
Special  Projects 

Professional 
Non-professional 

Total 


-1 


Total  -  Office  of 
Director  of  Public 
Affairs 


Professional  19 

Non-professional        7 

Total        26 


18 

7 

25 


18 

7 

25 


-1 


II   Proposed. 
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SALARIES  AND  EXPENSES 


IMMEDIATE  OFFICE  OF  THE  SECRETARY 
($  in  thousands) 


FY  1992 
Actual 

Personnel  Compensation 

and  Benefits   $1,250 

Travel 112 

Other  Costs 9 

Total $1,371 


FY  1993    FY  1994 
Enacted    Estimate 


$1,289 
135 

n, 

$1,435 


$1,027 
135 

11 

$1,173 


Difference 
from  1993 
Enacted 


-262 


-262 


Staf fina 

FY  1992 
Actual 

FY  1993 
Enacted 

FY  1993 
Estimate 

FY  1994 
Estimate 

Dif  ferei 
from  19! 
Enacted 

Permanent  Positions 

14 

14 

13 

13 

-1 

Full  Time 
Equivalents: 

16 

14 

13 

13 

-1 

Ceiling 
Non-Ceiling 

16 
0 

14 
0 

13 
0 

13 
0 

-1 
0 

The  Immediate  Office  of  the  Secretary  has  the  primary  responsibility 
to  provide  overall  planning,  direction,  and  control  of  Departmental 
affairs . 

Changes  in  Resources 

A  reduction  of  $262,000  in  personnel  compensation  and  benefits 
reflects  the  planned  staff  level  in  FY  1994,  and  transfer  of  mess 
cook  salaries  to  the  budget  of  the  Assistant  Secretary  for 
Administration  in  line  with  the  OST-wide  use  of  the  mess.   The 
request  fully  funds  13  full-tine  equivalent  positions  including 
annualization  of  FY  1993  pay  increases.   No  increases  are  requested 
in  FY  1994  for  travel  and  other  costs.   Travel  costs  reflect  the 
emphasis  on  use  of  commercial  airlines. 
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SALARIES  AND  EXPENSES 


OFFICE  OF  THE  DEPUTY  SECRETARY 
($  in  thousands) 


Personnel  Compensation 
and  Benefits   .  .  . 

Travel   

Other  Costs  

Total  


Difference 

FY  1992 

FY 

1993 

FY 

1994 

from 

1993 

Actual 

Enacted 

Estimate 

Enacted 

$407 

$377 

$440 

+63 

18 

40 

40 

— 

0 

10 

1 

-$9 

$425 


$427 


$481 


+54- 


Staf fing 


Difference 

FY 

1992 

FY 

1993 

FY 

1993 

FY 

1994 

from  1993 

Actual 

Enacted 

Estimate 

Estimate 

Enacted 

Permanent  Positions 

10 

7 

7 

8 

+1 

Full  Time 

Equivalents: 

5 

_7 

7 

8 

+  1 

Ceiling 

5 

7 

7 

8 

+  1 

Non-Ceiling 

0 

0 

0 

0 

0 

The  Office  of  the  Deputy  Secretary  supports  the  Deputy  Secretary 
whose  primary  responsibility  is  to  assist  in  the  overall  planning, 
direction,  and  control  in  Departmental  affairs. 

Changes  in  Resources 

The  FY  1994  request  of  $63,000  includes  an  increase  of  $9,000  to 
fund  annualization  of  FY  1993  pay  increases  and  $54,000  for  a  staff 
increase  of  one  FTE  required  in  support  of  the  services  provided  by 
the  Deputy  Secretary.   The  increase  for  personnel  compensation  and 
benefits  is  offset  by  a  reduction  of  $9,000  for  other  services  in 
line  with  past  experience. 
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Salaries  and  Expenses  (Reimbursable) 

Office  of  Intermodalism 


Permanent  positions 

Full-time  equivalents 

Personnel  Compensation 
and  Benefits 

Travel 

Other  Costs 


($  in  thousands) 

FY  1993 

FY 

1994 

Enacted 

Estimate 

Diff?r?nce 

14 

12 

-  2 

8 

12 

+  4 

n      $559 

$783 

+  224 

$  75 

$  75 

-0- 

$116 

$230 

+  114 

Total  $750      $1,088  338 

The  mission  of  the  Office  of  Intermodalism  is  to  provide 
Departmental  leadership  and  coordination  in  developing  an 
intermodal  transportation  system  to  move  people  and  goods  in  an 
energy-efficient  manner,  provide  the  foundations  for  improved 
productivity  growth,  strengthen  the  Nation's  ability  to  compete 
in  the  global  economy,  and  obtain  the  optimum  yield  from  the 
Nation's  transportation  resources. 

In  addition,  the  Secretary  has  specifically  directed  that  the 
Office  examine  both  existing  and  proposed  regulations  to  identify 
and  eliminate,  where  possible,  those  regulations  that  frustrate 
intermodalism. 

Change  in  Resources 

Funding  for  this  Office  will  be  reimbursed  by  FHWA  within  the 
Federal -Aid  Highway  obligation  limitation- -the  same  as  in  FY 
1993.   $783,000  in  personnel  compensation  and  benefits  is 
required  in  FY  1994  to  fund  12  FTE.   Travel  requirements,  made 
necessary  by  the  need  for  extensive  consultation  with  the  States, 
are  estimated  at  $75,000.   The  cost  of  supplies,  furniture, 
equipment,  and  consulting  support  are  estimated  at  $230,000. 
Consulting  support  is  necessary  to  permit  study  of  intermodal 
issues  and  subjects  that  will  not  be  addressed  by  specific  modal 
research  plans.   For  example,  research  on  future  trends  in 
intermodal  transportation  will  be  necessary  to  support  the 
development  of  future  reauthorizing  legislation.   Also,  providing 
technical  assistance  to  States  and  MOPs  on  cost-effective 
intermodal  programs  will  require  that  we  assess  institutional 
barriers  to  intermodalism  and  recommend  programs  to  overcome 
these  barriers. 
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SAIARIES  AND  EXPENSES 


OFFICE  OF  THE  EXECUTIVE  SECRETARIAT 
( $  in  thousands ) 


Personnel  Compensation 
and  Benefits   .  .  . 

Travel   

Other  Costs  

Total  


Difference 

FY  1992 

FY 

1993 

FY 

1994 

from 

1993 

Actual 

Enacted 

Estimate 

Enacted 

$986 

$960 

$942 

-18 

2 

1 

1 

— 

0 

4 

4 

.. 

$988 


$965 


$947 


-$18 


Staffing 


FY  1992 
Actual 

Permanent  Positions   21 

Full  Time 
Equivalents:        21. 

Ceiling         20 
Non-Ceiling      1 


FY  1993 
Enacted 

21 


21 

20 
1 


Difference 
FY  1993   FY  1994    from  1993 
Estimate  Estimate  Enacted 


20 


21 

19 
1 


20 


2S. 

19 
1 


The  Office  of  the  Executive  Secretariat  provides  an  organized  staff 
service  for  the  Secretary  and  Deputy  Secretary  to  assist  them  in 
carrying  out  their  management  functions  and  facilitate  their 
responsibilities  for  formulating,  coordinating  and  communicating 
major  policy  decisions.   It  controls  and  coordinates  internal  and 
external  material  directed  to  the  Secretary  and  Deputy  Secretary  and 
ensures  that  their  decisions  and  instructions  are  implemented. 


Changes  in  Resources 

The  FY  1994  request  provides  annualization  of  FY  1993  pay  increases 
offset  by  a  reduction  of  one  full-time  equivalent. 
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SALARIES  AND  EXPENSES 


BOARD  OF  CONTRACT  APPEALS 
(S  in  thousands) 

FY  1992     FY  1993     FY  1994     Difference  from 
Acmal         Enacffij       Estimate      FY  1993  Enacted 


Personnel  Compensation 
and  Benefits 


$565 


$563 


$575 


+    $12 


Travel 


Other  Costs 
Total 

15 
$589 

_2Q 
$590 

20 
$602 

0 

+    $12 

Staffing 

FY  1992 

FY  1993 

FY  1993 

FY  1994 

Difference  from 

A«vai 

Enacted 

EittmaiS 

Estimate 

FY  1993  Enacted 

Permanent  Positions 

7 

7 

7 

7 

0 

Full  Time  Equivalents 
Ceiling 
Non-Ceiling 

7 
7 
0 

7 
7 
0 

7 
7 
0 

7 
7 
0 

0 
0 
0 

The  primary  responsibility  of  the  Board  of  Contraa  Appeals  is  to  provide  an  independent  forum  for 
the  trial  and  adjudication  of  all  claims  by  or  against  a  contractor  relating  to  a  contract  of  any  element 
of  the  Department,  as  mandated  by  the  Contract  Disputes  Act  of  1978,  41  U.S.C.  §  601  et  seq. 

Changes  in  Resources 

An  increase  of  $12,000  in  personnel  compensation  and  benefits  is  required  to  fiind  annualization  of 
FY  1993  pay  increases. 
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SALARIES  AND  EXPENSES 


Personnel  Compensation 
and  Benefits 

Travel 

Other  Costs 


OFFICE  OF  CIVIL  RIGHTS 
($  in  thousands) 


FY  1992 
Actual 

$1,471 

24 

17 


FY  1993 
Enacted 

$1,421 

21 

20 


$1,512     $1,462 
Staffing 


FY  1994 
Estimate  Diff . 


$1,451 
21 
20 


$1,494 


+  $32 

-0- 

-0- 
+  $32 


Diff. 

FY  1992 

FY 

1993 

FY 

1993 

FY 

1994 

from 

Actual 

Enacted 

Estimate 

Estimate 

Enacted 

Permanent 

Positions 

23 

23 

23 

23 

-0- 

■ull  time 

Equivalents. — 

21 

21 

21 

21 

-  2 

Ceiling 

22 

21 

21 

21 

-0- 

Non-ceiling. . 

0 

2 

0 

0 

-  2 

The  Office  of  Civil  Rights  has  primary  responsibility  for  assisting 
the  Departmental  Director  of  Civil  Rights  in  advising  and  representing 
the  Secretary  on  civil  rights  and  equal  opportunity  precepts  in  all  of 
the  Department's  official  actions. 

The  increase  of  $32,000  for  personnel  compensation  and  benefits  in  FY 
1994  provides  funding  for  annualization  of  FY  1993  pay  increases 
offset  by  a  reduction  of  2  non-ceiling  FTEs.   No  increase  in  funding 
for  travel  and  other  services  is  requested. 
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SAIARIES  AND  EXPENSES 

OFFICE  OF  PMAT.y.  awn  DISADVANTAGED  BDSIMBSS  OTILIZATIOH 


($  In  thousands) 


Personnel  Compensation 
and  Benefits  .... 


FY  1992 
Actual 


772 


FY  1993 
Enacted 


$   945 


Difference 
FY  1994  from  FY  93 
Estimate    Enacted 


926 


$   -19 


Travel  .  .  . 
Other  Costs. 


Minority  Business 
Resource  Center. 


14 


?.656 


-0-1/ 


-0-1/ 


$  3,442     $ 
STAFFING 


953 


934 


S   -19 


Difference 
FY  1992   FY  1993   FY  1993  FY  1994   from  FY  93 
Actual  Enacted  Estimate  Estimate   Enacted 


Permanent 

Positions.  . 

Full-time 

Equivalents: 

Ceiling 
Mon-Ceiling 


16 


^3. 


16 


-IS. 


16 


AS- 


15 


_li. 


-1 


.^1. 


13 
0 


15 
0 


15 
0 


14 
0 


-1 
0 


The  Office  of  Small  and  Disadvantaged  Business  Utilization  has 
primary  responsibility  for  providing  policy  direction  for  small  and 
disadvantaged  business  participation  in  the  Depaurtment ' s 
procurement  and  grant  progreuns,  and  effective  execution  of  the 
functions  and  duties  under  sections  8  and  15  of  the  Small  Business 
Act,  as  amended. 

Changes  in  Resources 

For  personnel  conq>ensation  and  benefits  a  net  reduction  of  $19,000 
provides  annualization  of  FY  1993  pay  increases  offset  by  the 
reduction  of  1  FTE. 

X/  In  compliance  with  the  Credit  Reform  Act,  the  MERC  loan 
program  is  presented  under  a  separate  schedule  beginning  in  FY 
1993. 
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SXIARIES  AND  EIPEMSE3 


Personnel 
Compensation  and 
Benefits 

Travel 

Other  Costs 

Total 


($  in  thouaaods) 

FY  1992 

FY  1993 

FY  1994 

Difference  from 

A££U^ 

Enacted 

Estimate 

FY  1?23  Enacted 

$1,025 

$1,017 

$1,040 

+  $23 

$83 

$40 

$40 

0 

S108 

S208 

S134 

-S74 

$1,216 


$1,265 


$1,214 


-$51 


FY  1992 
Actual 

StaCC 

FY  1993 

Enacted 

ing 

FY  1993 
Estimate 

FY  1994 
Estimate 

Difference 
from  FY  1993 

Enacted 

Permanent 
Positions 

15 

11 

11 

14 

+3 

Full  Time 
Equivalents 

11 

11 

11 

11 

±1 

Ceiling 

11 

11 

11 

14 

+  3 

Non-ceiling 

0 

0 

0 

0 

0 

The  Office  of  Intelligence  and  Security  was  established  during  the  last 
two  months  of  FY  1990  to  address  transportation  intelligence  and 
security  issues.   This  action  was  taken  in  response  to  the  President's 
Commission  Report  on  Aviation  Security  and  Terrorism. 

This  Office  provides  intelligence  and  security  oversight  of  the 
operating  administrations,  and  provides  the  Secretajry  and  Deputy 
Secretary  with  the  current  intelligence  and  security  information 
necessary  for  a  Cabinet  Officer,  with  special  emphasis  on  potential  or 
actual  terrorist  threats  to  transportation  interests.   The  primary  goal 
of  the  Office  is  to  increase  the  level  of  safety  and  security  to  the 
traveling  public.   The  Office  is  the  Secretary's  primary  representative 
to  the  intelligence  and  law  enforcement  communities. 

Changes  in  Resources 

For  personnel  compensation  and  benefits  an  increase  of  $23,000  of 
required  to  fund  annualization  of  the  fiscal  year  1993  base  pay 
increases.   Funding  for  a  senior  CIA  liaison  on  a  consultant  basis  is 
reflected  in  "Other  Costs."   A  staff  increase  of  3  FTE  reflects  a 
technical  adjustment  for  the  conversion  of  3  Coast  Guard  positions  to 
civilian  positions. 
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SALARIES  AND  EXPENSES 


THE 

SECRETARIAL  OFFICES  (S\ 

PERMANENT  POSITIONS 

FY  1993 
Enacted 

FY  1993 
Estimate 

Difference 
FY  1994  from  1993 
Estimate  Enacted 

Office  of  the  Secretary 
Professional 
Non-Professional 
Total 

10 
4 

14 

9 

_1 
13 

9 

_4 
13 

— 

Office  of  the  Deputy  Secretary 

Professional                3 
Non-Professional            4 
Total                       7 

3 

_i 

7 

4 

_i 
8 

+  1 
+  1 

Executive  Secretariat 
Professional 
Non-Professional 
Total 

12 

9 
21 

12 

8 

20 

12 

8 

20 

~ 

Contract  Appeals  Board 
Professional 
Non-Professional 
Total 

5 
2 
7 

5 

_2 
7 

5 

_2 
7 

— 

Civil  Rights 

Professional 

Non-Professional 

Total 

15 

_i 
23 

15 
_8 
23 

15 

_£ 

23 

— 

Small  and  Disadvantaged 
Professional 
Non-Professional 
Total 

Business 

12 

4 
16 

12 

4 

16 

11 

4 

15 

-1 

Office  of  Intelligence  & 
Professional 
Non-Professional 
Total 

Security 

8 

_1 
11 

8 

11 

11 

3, 
14 

+  3 
+  3 

Total,  Secretarial  Offices 

Professional               65 
Non-Professional           21 
Total                     99 

64 
33 
97 

67 

11 
100 

+2 
-1 
+1 
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DEPARTMENT  OF  TRANSPORTATION 

OFFICE  OF  THE  SECRETARY 

RENTAL  PAYMENTS 

For  necessary  expenses  for  rental  of  headquarters  and  field  space  and 
related  services  assessed  by  the  General  Services  Administration, 
[$130,000,000]  $149.605.000.   Provided.   That  of  this  amount, 
[$19,000,000]  S3. 262 . 000  shall  be  derived  from  the  Highway  Trust  Fund, 
[$29,887,000]  $37. 114 .000  shall  be  derived  from  the  Airport  and  Airway 
Trust  Fund,  and  [$481,000]  $576.000  shall  be  derived  from  the  Pipeline 
Safety  Fund,  and  [$160,000]  S175.000  shall  be  derived  from  the  Harbor 
Maintenance  Trust  Fund:   Provided  further.  That,  in  addition; 
$17.524. OOP  shall  be  paid  to  this  account  from  the  Federal  Highway 
ftdministration  "Limitation  on  General  Operating  Expenses:  for 
assessments  bv  the  General  Servicps  Administration  related  to  the 
Space  needs  of  the  Federal  Highway  Administration.   (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act.  1993.) 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

RENTAL  PAYMENTS 


PROGRAM  AND  FINANCING  (in  thousands  of  dollars) 


Identification  code 
69-0117-0-1-407 


1992 
actual 


1993 
est. 


1994 
est. 


Program  by  activities: 

Direct  program: 

00.01      Direct  program 65842 

01.01     Reimbursable  program 46128 

10.00        Total  obligations 111970 

Financing: 
39.00        Budget  authority  (gross) 111970 

Budget  authority: 
Current: 

40.00     Appropriation 65361 

40.20     Appropriation  (special  fund) 481 

43.00       Appropriation  (total) 65842 

Permanent: 
68.00       Spending  authority  from 

offsetting  collections  (new) 46128 

Relation  of  obligations  to  outlays: 

71.00     Total  obligations 111970 

72.40     Obligated  balance,  start  of  year 327 

74.40     Obligated  balance,  end  of  year 

87.00        Outlays  (gross) 112297 

Adjustments  to  budget  authority  and  outlays: 
88.30     Deductions  for  offsetting  collections: 

Trust  funds -46126 

89.00     Budget  authority  (net) 65842 

90.00     Outlays  (net) 66169 


80953  109054 

49047  58075 

130000    167129 


130000    167129 


80472 

108478 

481 

576 

80953 

109054 

49047 


58075 


130000 


130000 


167129 


167129 


-49047  -58075 
80953  109054 
80953    109054 
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DEPARTMENT  OF  TRANSPORTATION 

OFFICE  OF  THE  SECRETARY 

RENTAL  PAYMENTS 

PROGRAM  AND  PERFORMANCE 

Payments  to  GSA  for  headquarters  and  field  space  rental  and  related 
services  for  all  modes  except  for  the  Maritime  Administration  are 
consolidated  into  this  account.   Federal  Highway  Administration  rental 
payments  will  be  paid  by  this  account  in  1994  through  transfers  from 
the  Federal-aid  highways  account. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

RENTAL  PAYMENTS 

OBJECT  CLASSIFICATION  (in  thousands  of  dollars) 


idenllficalion  Code  FY  1992       FY  1993       FY  1994 

69-0117-0-1-407  Actual  Estimate       Estimate 


23.1  Rental  payments  to  GSA... 
99.0  Reimbursable  obligations., 
99.9  Total  obligations 


65,842 

80.953 

109.054 

46.128 

49.047 

58.075 

111.970 

130.000 

167.129 
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RENTAL  PAYMEMTS 
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DEPARTMENT  OF  TRAKSPORTATIOM 
OFFICE  OF  THE  SECRETARY 

SIMMARY  STATEMENT 
(dollars  in  thousands) 


Budget  Authority 


FY  1992 
Actual 
Obligation 


FY  1993 
Enacted 


FY  1994 
Estiinate 


Difference 


$111,970    $130,000    $149,605    $+19,605 


The  FY  1994  budget  proposes  a  consolidated  account  for  the 
Department's  rental  payments  to  GSA.   The  total  request  for  non- 
MARAD  is  $167,129,000.   The  budget  proposes  appropriations 
language  which  directs  the  reimbursement  of  $17,524,000  from 
the  FHWA  LGOE  account  to  the  consolidated  account .   The  request 
includes  $159,946,000  to  pay  for  FY  1993  existing  space  at  FY  1994 
rates.   It  should  be  noted  that  the  FY  1993  enacted  level  of 
$130,000,000  was  not  sufficient  to  cover  the  Department's  existing 
space. 

The  FY  1994  request  of  $167,129,000  includes  $10,183,000  for 
critical  space  increases  that  are  driven  in  large  part  by  forces 
outside  DOT'S  control. 

-  Approximately  59.9  percent  of  the  increases  are  driven  by  moves 
from  non-GSA  controlled  space  to  GSA  controlled  space. 

approximately  21.6  percent  of  the  increases  are  due  to  lease 
expirations . 

-  Approximately  12.9  percent  of  the  increases  are  driven  by 
program  needs  related  to  the  U.S.  Coast  Guard's  oil  pollution 
and  environmental  programs,  and  the  Research  and  Special 
Programs  hazmat  and  pipeline  safety  efforts. 

-  Approximately  5.6  percent  of  the  increases  are  to  satisfy 
workload  requirements  related  to  the  Federal  Aviation 
Administration's  HQ  modernization  program,  and  new  positions  in 
the  Federal  Railroad  Administration  for  HQ's  and  the  field. 

The  following  table  identifies  these  increases  by  Operating 
Administration . 
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FT  1994  CSA  *ENT  API  1  199J 

(In  Thoutandi) 


FT   94 

lASELINE 

FT  94 

INCREASES 

FT  94 

TOTAL 

MODE 

SOUAIIE    FEET 
1,445 

DOLLARS 

SQUARE    FEET 

0 

DOLLARS 

SQUARE  FEET 
1,445 

DOLLARS 

OST 

13,589 

0 

13,589 

01 C 

95 

2,604 

0 

0 

95 

2,604 

usee 

2.308 

43,054 

122 

1,692 

2,430 

44,746 

fM 

3,189 

66,662 

874 

8,196 

4,063 

74,858 

FM 

134 

3,270 

7 

254 

141 

3,524 

>SP« 

73 

2,262 

S 

41 

76 

2,303 

SLSOC 

6 

175 

0 

0 

6 

175 

NHTM 

1S4 

4,511 

0 

0 

154 

4,511 

FT* 

108 

3,295 

0 

iiooi 

0 

lo.iai' 

108 
8,518' 

3,295 

TOT»l   FT 

94 

149,605 

FNtM 

945 

17,524 

0 

0 

945 

17,524 

REV  TOTAL  94 

8,457 

156,946 

1,006 

10,183 

9,463 

167,129 
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GSA  RENTTAL  PAYMENTS 
(in  thousands  of  dollars) 


FY1994      - 
RqsL 

Distribution  by  Fundng  Source 

GF 

hfTF          A/ATF         HMTF 

PS 

FHWA 

17,524 

17,524  1/ 

NKTSA 

4,511 

2,765 

1.746  2/ 

FRA 

3,524 

3,524 

FTA 

3.295 

1,779 

1,516  3/ 

FAA 

74,858 

37,744 

37,114  4/ 

USCG 

44,746 

44,746 

SLSDC 

175 

175 

RSPA 

2,303 

1,727 

576 

OIG 

2,604 

2,604 

OST 

13,589 

13,589 

Subtotal 
Less  FHWA 

167,129 
(17,524) 

108,478 

20,786        37,114            175 
(17,524) 

576 

Total  Rent  Appropriation 

149,605 

108.478 

3,262        37.114            175 

576 

Toy  OF 
Total  TF 

109,054 
40,551 

1  /  FHWA  -  LQOE  to  fund  by  transfer. 

2/  NHTSA  funding  source  assunries  percentage  of  TF  funding  of  O&R  (.3871) 

3/  FTA  funding  source  assumes  percentage  of  TF  funding  to  total  (.4603) 

4/  FAA  funding  source  assumes  percentage  of  TF  funding  of  Operations  (.495793) 

5/  RSPA  funding  source  assumes  Pipeline  Safety  occupies  approx.  25%  of  total  space 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRANSPORTATION  PLANNING,  RESEARCH,  AND  DEVELOPMENT 

For  necessary  expenses  for  conducting  transportation  planning 
research,  and  development  activities,  including  the  collection  of 
national  transportation  statistics,  to  remain  available  until 
expended,  f $3.025.000183.033.000.   ^Department  of  Transportation  and 
Related  Agencies  ApproDriations  Act.  1993. i 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRANSPORTATION  PLANNING,  RESEARCH,  AND  DEVELOPMENT 

PROGRAM  AND  FINANCING  (In  thousands  of  dollars) 

Identification  code  1992  1993  1994 

69-0142-0-1-407 actual  est.  est. 


Program  by  activities 
Direct  program: 

00.01      Transportation  policy  and  planning 2651  3980             3033 

00.91         Total  direct  program 2651  3980             3033 

01.01      Reimbursable  program 876  500 

10.00        Total  obligations  3527  4480             3033 

Financing 

21.40     Unobligated  balance,  start  of  year -505  -955 

24.40     Unobligated  balance  available, 

end  of  year 955 


39.00         Budget  authority  (gross) 3977  3700  3033 


Budget  authority: 
Current: 

40.00        Appropriation 31 00  3025  3033 

Permanent: 
68.00        Spending  authority  from 

offsetting  collections  (new) 876  500 


Relation  of  obligations  to  outlays: 

71.00     Total  obligations 3527  4480             3033 

72.1 0     Receivables  in  excess  of  obligations, 

start  of  year -390 

72.40     Obligated  balance,  start  of  year 627               2003 

74.1 0     Receivables  in  excess  of  obligations, 

end  of  year 390               

74.40     Obligated  balance,  end  of  year __  -2003         -1993 

87.00         Outlays  (gross) 4544  2086             3043 


Adjustments  to  budget  authority  and  outlays: 
68.00     Deductions  for  offsetting  collections: 

Federal  funds -876  -500  -0- 

89.00     Budget  authority  (net) 3100  3025  3033 

90.00     Outlays  (net) 3668  1586  3043 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRANSPORTATION  PLANNING,  RESEARCH,  AND  DEVELOPMENT 

PROGRAM  AND  PERFORMANCE 

This  appropriation  finances  those  research  activities  and  studies 
concerned  with  planning,  analysis,  and  information  development 
needed  to  support  the  Secretary's  responsibilities  in  the 
formulation  of  national  transportation  policies. 

The  progrzun  is  carried  out  primarily  through  contracts  with  other 
Federal  agencies,  educational  institutions,  nonprofit  research 
organizations,  and  private  firms. 

Transportation  Dolicv  and  planning.  —  This  research  supports  the 
development  of  transportation  policy,  coordination  of  national  level 
transportation  planning,  and  such  issues  as  regulatory 
modernization,  energy  conservation,  environmental  and  safety  impacts 
of  transportation. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRANSPORTATION  PLANNING,  RESEARCH  &  DEVELOPMENT 

OBJECT  CLASSIFICATION  (in  thousands  of  dollars) 


Identification  Code  FY  1992       FY  1993       FY  1994 

69-0142-0-1-407  Actual  Estimate       Estimate 


Direct  obligations: 

Personnel  compensation: 

11.1  Full-time  permanent 

11.3         Other  than  full-time  permanent 

1 1 .5  Other  personnel  compensation 

1 1 .9  Total  personnel  compensation 

12.1  Civilian  personnel  benefits 

21.0         Travel  and  transportation  of 

persons 30  30  30 

23.3         Communications,  utilities,  and 

miscellaneous  charges 

24.0  Printing  and  production 

25.2  Other  services 

26.0         Supplies  and  materials 

31 .0         Equipment 

99.0  Subtotal,  direct  obligations 

99.0         Reimbursable  obligations 

99.9  Total  obligations 

FY  1993  includes  unobligated  balances  ($954,979). 


Personnel  Summary 

Total  compensable  workyears:  Full-time 

equivalent  employment 28  22  22 


1,951 

1,404 

1,438 

155 

181 

181 

30 

31 

31 

2,136 

1,616 

1,650 

267 

209 

218 

1 

-0- 

-0- 

208 

-0- 

-0- 

-0- 

2,085 

1,095 

9 

10 

10 

-0- 

30 

30 

2,651 

3,980 

3,033 

877 

500 

-0- 

3,528 

4,480 

3,033 
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TRANSPORTATION  PLANNING,  RESEARCH,  AND  DEVELOPMENT 
FY  1994  Request  by  Budget  Activity  and  Major  Program 


Actual 

Estimate 

Estimate 

Diff 

ierence 

($  in  Thousands) 

18 

18 

18 

0 

24 

18 

18 

0 

4 

4 

4 

0 

?2,651 

$3,025 

S3, 033 

±   1 

Permanent  Positions 
Full-Time  Equivalent 
Non-Ceiling  FTE 

Transportation  Policy 
and   Planning 

A.  Developing  and  Coordinating 

Transportation  Regulatory        5       30        175       +  145 
Policy 

B.  Developing  and  Coordinating 
International  and  Domestic 
Transportation  Policy  0 

C.  Developing  and  Coordinating 
Transportation  Economic         203 
Policy 

D.  Salaries  and  Administrative   $2,443 
Costs 

E .  WCF  0 


210 

200 

-   10 

590 

420 

-  170 

1,895 

1,938 

+   43 

300 

300 

0 
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JUSTIFICATION 


OFFICE  OF  THE  SECRETARY  OF  TRANSPORTATION 

TRANSPORTATION  PLANNING  RESEARCH  AND  DEVELOPMENT 
f  $  in  Thousands ) 

I.    TRANSPORTATION  POLICY  AND  PLANNING 

A.    Developing  and  Coordinating  Domestic  Transportation 
Policy  ($175) 

Objectives ;   To  maintain  a  continuing  assessment  of  the 
safety,  financial  condition,  and  legislative  and 
regulatory  impact  on  components  of  the  nation's  private 
transportation  sector,  including  manufacturers, 
carriers,  shippers,  and  suppliers.   To  assess  the  safety 
of  transportation  operations  by  public  sector  entities, 
including  human  factors  aspects.   To  conduct  extensive 
study  and  analysis  in  order  to  develop  additional 
information  to  support  the  rules  required  by  the 
Americans  with  Disabilities  Act,  to  defend  against 
adverse  litigation,  and  to  consider  desirable  future 
regulatory  amendments  and  their  cost  estimates  to  fully 
implement  the  Act.   To  estimate  the  impacts  of  global 
climate  change  on  the  transportation  system  and  develop 
broad  policy  options  for  adaptation  measures .   To  assess 
the  adequacy  of  funding  levels  and  process  for  air 
quality-related  transportation  programs . 

Accomplishments :   Led  DOT  analysis  and  development  of 
major  legislation  affecting  trucking,  household  goods, 
coal  pipelines,  intermodal  shipping,  and  rail  and  bus 
regulatory  reform;  monitored  the  impacts  of  these  and 
other  legislation  on  the  trucking,  rail  and  airline 
industries  and  their  users;  and  monitored  structural 
changes  in  the  intercity  bus  industry.   Analyzed  costs 
imposed  by  state  economic  regulation  of  interstate 
trucking.   Developed  policy  initiatives  to  improve 
numerous  aspects  of  transportation  safety  and  monitored 
the  implementation  of  those  initiatives  by  regulatory 
action.   Regulations  covered  all  transportation  modes, 
including  safety  belts  and  airbags  for  automobiles, 
front  wheel  brakes  for  trucks,  commercial  vehicle  driver 
licenses,  aircraft  cabin  f lammability,  aviation  terminal 
control  areas,  automatic  train  control  devices  and  post- 
accident  drug  and  alcohol  testing.   Prepared  databases 
to  monitor  Department  responses  to  National 
Transportation  Safety  Board  recommendations  and  to 
follow  the  progress  of  Operating  Administrations  in 

58 


961 


regulatory  impact  analyses  esuiinciLiny  uiie  t,ust  ol  i 

Department ' s  proposed  regulations  implementing  the 
Americans  with  Disabilities  Act. 

FY  1992;  1993  and  FY  1994  Costs;   $5;   $30  and  $175 
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FY  1994  PROPOSED  STUDIES 

Actual  National  Compliance  Costs  and  Effectiveness  ($75) 

of  Implementing  ADA  Transportation  Regulations . 

To  implement  the  transportation  requirements  of  the  Americans  With 
Disabilities  Act,  the  Department  published  a  final  ADA  rule  in  FY 
1992.   The  Regulatory  Impact  Analysis,  issued  in  support  of  the 
final  ADA  rule,  estimated  partial  national  compliance  costs  to  the 
transit  and  rail  industries  of  the  rule's  major  requirements. 
Many  of  these  estimates  were  based,  in  large  part,  on  hypothetical 
service  and  cost  assumptions  for  accessible  bus,  paratransit, 
rapid,  light  and  heavy  rail  systems.   Due  to  insufficient  data, 
cost  estimates  were  not  developed  for  other  requirements;  most 
notably,  those  applying  to  private  transportation  operators  and 
companies  providing  fixed-route  services  but  not  primarily  engaged 
in  the  business  of  transportation.   In  addition,  all  bus  systems 
will  incur  some  as  yet  unknown  costs  to  make  bus  stops  accessible 
including  installing  bus  stop  pads,  talking  signs,  modifying  curbs 
and  installing  warning  signals  or  tactile  stripping.   Many  gaps 
still  exist  in  our  knowledge  of  the  cumulative  costs  of  ADA 
improvements  and  their  impact  on  increased  environmental  and 
historic  preservation  costs.   The  Congress  has  requested  the 
Department  to  provide  improved  estimates  of  the  actual  national 
compliance  costs  of  implementing  ADA  transportation  accessibility 
requirements,  and  to  identify  techniques  for  improving  effective 
compliance  with  our  rule. 

The  ADA  rule  is  already  generating  controversy  from  rail  operators 
regarding  the  unreasonableness  of  the  service  goals  and  statutory 
deadlines.   There  are  numerous  areas,  especially  with  regard  to 
key  rail  station  accessibility  and  paratransit  service  require- 
ments (costs  of  ADA  are  expected  to  be  highest),  where  the  statute 
gives  the  Secretary  of  Transportation  discretion  to  waive 
implementation  dates  because  of  extraordinary  expenses  and  undue 
burdens,  which  may  result  in  lower  compliance  costs.   Once  the 
Department  acts  on  filings  for  undue  burden  waivers  and  equivalent 
facilitation  measures  for  vehicles  and  facilities,  and  with  the 
advent  of  ADA  rail  compliance  deadlines  in  FY  1993,  DOT  will  be  in 
a  better  position  to  estimate  the  costs  of  the  rule  and  report 
results  to  Congress. 

This  study  will  consist  of  a  broad  monitoring  in  a  representative 
sample  of  cities  to  identify  the  extent  of  transportation 
accessibility  services  and  improvements  undertaken  by  public  and 
private  entities  as  a  result  of  DOT'S  ADA  rule.   The  objective  of 
the  research  will  be  to  quantify  to  the  fullest  extent  possible 
the  actual  costs  to  public  and  private  entities  of  providing  new 
and/or  retrofitted  vehicles,  service  and  facility  improvements  as 
they  attempt  to  comply  with  the  ADA  regulatoiry  deadlines  occurring 
over  the  FY  1993-95  time  period.   The  findings  will  be  used  to 
develop  additional  support  for  the  rule  in  the  event  of  litigation 
and  to  report  to  Congress  as  requested.   The  research  also  has 
potentially  high  payoff  from  the  identification  of  cost-effective 
improvements  and  techniques  as  well. 
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Impact  of  State  Trucking  Deregulation  ($100) 

The  Motor  Carrier  Act  of  1980  substantially  deregulated  interstate 
trucking.   The  reforms  provided  by  this  legislation  have  had  a 
very  positive  impact,  saving  users  of  truck  service  many  billions 
of  dollars  a  year  in  overall  logistics  costs.   However,  many 
states  still  regulate  trucking  within  their  borders  more  strictly 
than  the  Interstate  Commerce  Commission  regulates  interstate 
trucking . 

Although  eight  states  do  not  regulate  trucking,  there  is 
significant  recent  information  about  only  two  of  them  (Florida 
and  Arizona).   DOT-sponsored  studies  of  the  impacts  of  trucking 
deregulation  in  Florida  and  Arizona  have  been  of  significant 
policy  value  in  resisting  reregulation  of  the  interstate  trucking 
industry.   However,  there  have  been  no  important  studies  of 
intrastate  truck  deregulation  since  1984.   In  light  of  the 
Administration's  proposal  to  deregulate  intrastate  trucking,  more 
recent  research  would  be  extremely  helpful  in  promoting  this 
legislative  agenda. 

This  research  would  examine  the  effects  of  truck  deregulation 
in  Wisconsin,  which  deregulated  in  1982.   A  study  done  by  the 
Wisconsin  DOT  six  months  after  state  deregulation  found  no 
serious  problems,  but  no  subsequent  research  has  tracked  the 
long  term  impacts  of  Wisconsin  truck  deregulation. 

Surveys  of  shippers  and  motor  carriers  in  Wisconsin  would  be 
designed  to  provide  information  comparable  to  that  produced  by 
surveys  utilized  in  the  DOT-sponsored  Florida  and  Arizona  studies. 
This  approach  would  provide  in-depth  information  about  how  truck 
rates  and  services  had  changed,  the  financial  condition  of  motor 
carriers,  and  whether  shippers  and  carriers  favored  deregulation. 
Such  a  study  would  be  especially  timely  in  light  of  recent  actions 
taken  in  the  adjacent  states  of  Illinois  and  Minnesota  to  tighten 
regulation  of  their  trucking  industries. 
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B.  International  and  Domestic  Transportation  Policy    ($200) 

Objectives :    Provide  Departmental  leadership  on  international 
transportation  issues  and  assess  their  economic,  financial, 
technological  and  institutional  implications  for  U.S. 
transportation  carriers  and  trade  potential.   Define  and  execute 
the  international  transportation  policies  of  the  United  States. 
Promote  and  defend  the  interests  of  U.S. -flag  air  and  maritime 
carriers  operating  internationally  and  the  related  interests  of 
land  carriers.   Provide  for  the  development  of  competitive 
international  transportation  services  responsive  to  the  needs  of 
passengers,  of  shippers  and  consignees  of  goods,  and  of  their 
communities.   The  Office  is  also  responsible  for  analyzing  the 
long-term  consequences  of  emerging  public  and  private  sector 
transportation  issues  and  trends  as  well  as  proposing  policy 
responses  and  initiatives . 

Accomplishments ;    The  international  programs  of  the  Office  met 
significant  challenges  in  FY  1991.   Aviation  negotiators  achieved 
important  market-access  objectives,  including  the  substitution  of 
United  Air  Lines  and  American  Airlines  for  Pan  American  and  TWA  at 
London's  Heathrow  Airport,  a  substantial  expansion  of  rights  with 
Mexico,  and  the  opening  of  broad-ranging  liberalization  talks  with 
Canada  and  the  United  Kingdom.   Numerous  other  meetings  expanded 
or  preserved  route  rights  and  resolved  aviation  problems  with 
partners  in  Europe,  Latin  America,  and  around  the  Pacific  rim.   In 
all,  the  Office  provided  analytical  preparation  for  and  conducted 
some  57  negotiations  with  25  countries  and  5  multilateral  groups 
just  for  international  aviation. 

The  Office  also  pursued  expanded  surface  transportation 
opportunities  in  negotiations  with  Canada  and  Mexico  to  develop  a 
North  American  Free  Trade  Agreement  (NAFTA).   By  year-end  the 
foundation  had  been  laid  for  important  market  access  gains  both  in 
land  and  maritime  transport.   In  addition,  through  its 
Transportation  Policy  Advisory  Committee,  the  Office  held  a  series 
of  meetings  to  gather  and  distill  data  and  policy  perspectives  on 
foreign  investment  in  U.S.  transportation  enterprises. 

The  United  States  has  reached  an  agreement  with  the  EC  that  will 
reduce  Airbus  development  subsidies  substantially  and  eliminate 
production  subsidies  forever. 

As  Chair  of  the  Transportation  Facilitation  Committee  (TFC)  the 
Office  has  been  successful  in  encouraging  the  expansion  of 
preinspection  to  the  U.K.,  has  continually  supported  the 
implementation  and  expansion  of  the  Advance  Passenger  Information 
System,  encouraged  development  and  implementation  of  new 
technologies  and  techniques  for  inspection  arriving  international 
passengers,  promoted  improvements  to  preclearance  programs, 
supported  expansion  of  the  visa  waiver  program,  and  strongly 
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supported  expansion  of  the  use  of  electronic  data  interchange  for 
handling  cargo  and  passenger  documentation.   Each  of  these 
initiatives  is  contributing  to  speeding  the  processing  of 
international  passengers  and  cargo  into  and  out  of  the  United 
States . 

Since  1989,  when  it  first  became  possible  to  do  so  under  the  U.S.- 
Canada Frefe  Trade  Agreement  (FTA),  the  Department  has  been  working 
with  the  U.S.  railroad  industry  to  remove  all  tariffs  on  Canadian 
railroad  equipment,  and  major  Customs  fees  related  to  the  use  by 
U.S.  railroads  of  Canadian  railroad  equipment.   Doing  so  would 
allow  U.S.  railroads  to  use  Canadian  railroad  equipment  during 
railroad  equipment  shortages  in  the  United  States  —  which  often 
occur  during  the  grain  harvest  season.   The  main  mechanism  for 
accomplishing  these  changes  is  the  annual  Accelerated  Tariff 
Removal  negotiations  that  occur  under  the  FTA.   The  negotiations 
are  conducted  by  the  Office  of  the  United  States  Trade 
Representative.   DOT  has  been  partially  successful  to  date: 
tariffs  have  been  removed  on  locomotives  and  used  freight  cars. 
However,  Customs  fees  continue  to  thwart  efforts  by  U.S.  railroads 
to  use  Canadian  railroad  equipment.   This  year,  for  the  first 
time,  DOT  has  been  asked  to  directly  staff  the  Office  of  the 
United  States  Trade  Representative  on  the  issue  of  the  removal  of 
tariffs  on  railroad  equipment.   Moreover,  there  may  be  legislative 
or  other  solutions  to  the  problem  of  Customs  fees,  and  the 
resolution  of  Customs  fee  issues  could  have  an  effect  on  this 
year's  negotiations.   The  negotiations  will  take  place  during 
approximately  July-December  1992. 

FY  1992;  FY  1993  and  FY  1994  costs;    $0     $210    $200 
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FY  1994  PROPOSED  STUDIES 


Analysis  of  the  Transportation  Impact 

of  the  North  American  Free  Trade  Agreement  ($80) 

To  establish  an  analytic  framework  and  baseline  data  for  the 
analysis  of  the  impact  on  Mexico,  Canada,  and  the  United  States  of 
the  removal  of  Xegal  barriers  to  truck  and  bus  operations  in  each 
other's  country. 

As  a  result  of  successful  completion  of  negotiations  on  the  North 
American  Free  Trade  Agreement  (NAFTA),  and  assuming  Congressional 
approval  of  the  agreement,  over  a  ten  year  period  existing 
reciprocal  restrictions  on  the  transport  of  cargo  and  goods  into 
the  two  countries  will  be  removed.   One  of  the  elements  of  the 
land  transportation  provision  is  a  review  after  five  years  to 
determine  the  impact  of  access  and  investment  liberalization. 
This  review  is  intended  to  determine  the  effectiveness  of 
gradually  increasing  access  and  any  problems  or  unanticipated 
effects.   The  findings  of  this  review  could  result  in 
modifications  to  the  schedule  of  the  removal  of  legal  barriers. 

An  analytic  framework  for  the  continued  monitoring  of  the  surface 
transportation  effects  of  the  NAFTA  based  on  economic  baseline 
data  will  need  to  be  developed.   Economic  baseline  data  would 
include  estimates  of  cross-border  market  flows  by  truck 
disaggregated  by  port  of  entry,  market  share  by  country,  average 
rates  by  type  of  carriage,  service  levels,  percentage  of  the  total 
market  represented  by  domestic  and  international  carriage  in  the 
three  countries,  and  other  economic  indicators  prior  to 
implementation  of  NAFTA  in  order  to  establish  a  basis  for 
comparison  of  post-NAFTA  effects.   Coverage  of  economic  baseline 
data  should  extend  to  U.S.,  Canadian,  and  Mexican  carriers  so  that 
the  United  States  can  develop  independent  verification  of  NAFTA 
effects  on  carriers  on  both  sides  of  the  border.   An  assessment  of 
the  investment  effects  oL   NAFTA  is  also  required  under  the 
agreement  and  will  likely  need  to  be  developed  from  scratch 
because  this  information  is  not  generally  collected  by  the  United 
States  as  part  of  ongoing  transportation  statistical  collections. 

Competition  in  the  Global  Aviation  Environment         ($70) 

The  pace  of  change  in  world  civil  aviation  is  accelerating  as 
coexistence  becomes  more  difficult  between  the  inefficient, 
protected  airlines  of  some  nations  and  the  entrepreneurial 
airlines  of  the  United  States  and  other  procompetitive  countries. 
Many  of  the  changes  in  international  aviation  were  set  in  motion 
by  the  United  States'  domestic  deregulation  and  adoption  of  a 
procompetitive  policy  in  our  relationships  with  aviation  partners 
abroad.   Foreign  responses  have  varied,  however.   France  has 
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renounced  its  aviation  agreement  with  us  in  order  to  control  the 
degree  of  competition,  and  even  those  countries  that  agree  with  us 
in  principle  have  been  selective  in  embracing  procompetitive 
practices.   Others,  such  as  Canada  and  the  United  Kingdom,  which 
have  resisted  liberalizing  influences  in  the  past,  now  have 
entered  broad  liberalization  talks  with  the  United  States  that 
could  produce  "open-skies"  regimes,  and  the  Department  has 
proposed  open-skies  with  all  European  countries. 

Meanwhile,  many  foreign  airlines  have  grown  and  now  present  a  much 
stronger  competitive  challenge  to  the  U.S.  air  transportation 
industry.   European  economic  integration,  which  in  aviation  may 
eventually  encompass  not  only  the  EC  but  also  members  of  the 
European  Free  Trade  Area  (EFTA)  in  a  broader  European  Econo 
mic  Area  (EELA),  will  present  enormous  challenges  and  opportunities 
which  DOT  must  be  prepared  to  meet.   European  integration  could 
have  a  liberalizing  effect,  or  it  could  create  an  economic 
"Fortress  Europe,"  but  both  possibilities  must  be  evaluated. 
Developments  in  other  world  regions  will  equally  test  traditional 
aviation  tenets . 

Because  of  such  a  dramatically  altered  international  competitive 
environment  for  U.S.  airlines,  DOT  must  refine  our  international 
aviation  policy  in  light  of  these  developments  and  determine 
strategically  how  to  implement  our  procompetitive  objectives.   To 
execute  our  policy  effectively,  the  Department  must  carry  on 
comprehensive  examination  of  the  international  aviation 
competitive  environment.   The  Department  proposes  to  analyze  and 
evaluate  these  developments  and  their  implications  for  U.S. 
aviation  policy.   This  will  require  extensive  research  and 
reconciliation  of  diverse  international  data  sources  as  well  as 
modeling  of  alternate  scenarios  to  produce  meaningful  results. 

In  1992,  the  proliferation  of  transnational  airline  investments 
throughout  the  world  has  underscored  the  need  for  this  strategic 
evaluation.   The  earlier  phase  of  this  study  was  proposed  in  the 
Department's  FY  1993  budget.   Since  that  budget  was  submitted, 
further  developments  have  demonstrated  the  need  for  substantial 
resources  dedicated  to  the  proposed  area  of  inquiry.   For  excimple, 
liberalization  talks  are  well  underway  with  Canada  and  the  United 
Kingdom,  and  Europe  is  moving  inexorably  toward  aviation 
integration. 

International  Competitiveness  Initiative  ($50) 

Undertake  a  series  of  studies  focusing  on  the  opportunities  to  (1) 
adopt  new  technologies  and  market-based  principles  and  (2) 
eliminate  regulatory  barriers  which  impede  full  participation  in 
the  global  marketplace.   These  studies  would  form  a  building  block 
for  developing  new  policy  initiatives.   These  studies  would 
include,   but  not  be  limited  to: 
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The  size,  structure,  and  financial  and  operating  condition  of 
international  air  carriers — to  understand  what  is  needed  to 
achieve  a  global  aviation  market. 

Identify  intermodal  international  barritrs  affecting  all 
transportation  sectors--to  understand  what  is  needed  to 
support  a  seamless  vendor  chain. 

Changes  in  asset  ownership  and  its  implications  in  the  global 
marketplace  for  international  goods  movement. 

Technological  "pre-clearance"  opportunities  to  support  goods 
movement . 

International  cargo  flow  and  market  analysis — to  understand 
what  is  needed  in  the  way  of  infrastructure  to  support  goods 
movement . 
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C.   Developing  and  Implementing  Transportation  Economic 

Policy  ($420) 

Objectives :   To  identify  current  and  emerging  transportation 
policy  issues  that  require  decisions  by  top  management;  to 
analyze  their  economic  and  institutional  implications;  and  to 
develop  program  recommendations .   To  be  particularly 
concerned  with:   (1)  the  character  and  impact  of  Federal 
financial  assistance,  investment  in  and  regulation  of  public 
transportation  facilities  and  services,  trust  funds,  and  user 
charges;  and  (2)  the  economic  efficiency  of  the  national 
transportation  system,  energy,  environmental,  and  other 
issues  involving  the  relationship  of  transportation  policy  to 
national  economic  goals  and  community  development. 

Accomplishments :   Completed  the  State  Transit  and  Highway 
Funding  Study  which  was  required  by  the  House  report  on 
fiscal  year  1990  appropriations  for  the  Department  of 
Transportation.   The  appropriations  report  directed  the 
Department  to  "...evaluate  whether  a  balance  between  highway 
funding  and  transit  funding  may  require  in  some  cases  that 
Federal  highway  funds  be  conditioned  on  an  adequate  state 
funding  commitment  to  mass  transit,  especially  where  the 
state  must  help  support  transit  authorities  serving  urbanized 
areas  with  populations  over  3,000,000." 

The  Department  concluded  that  all  of  the  states  with 
metropolitan  areas  of  one  million  population  or  more  provide 
significant  funding  for  transit.   The  decision  as  to  the 
amount  and  form  of  state  assistance  for  transit  is  one  most 
effectively  and  appropriately  made  at  the  state  level.   It 
would  be  inappropriate  for  the  Federal  Government  to  intrude 
in  this  decision.   With  respect  to  Federal  funding,  the 
recently  passed  Intermodal  Surface  Transportation  Efficiency 
Act  of  1991  provides  significantly  increased  flexibility  for 
states  and  metropolitan  areas  to  determine  whether  funds  will 
be  used  for  highway  or  transit  purposes.   This  reflects  the 
sound  principle  that  state  and  local  officials  are  best 
equipped  to  make  the  decisions  affecting  local  transportation 
services. 

The  Policy  Office  continued  to  ensure  that  the  implementation 
of  the  Intermodal  Surface  Transportation  Efficiency  Act  of 
1991  reinforces  the  intermodal  objectives  and  flexibility  (in 
the  use  of  funds  and  in  the  participation  of  the  public  and 
private  sectors)  that  represent  major  new  policy  directions. 
It  is  also  essential  that  the  intermodal  and  flexibility 
features  are  implemented  in  u  way  that  contributes  to  the 
effectiveness  and  efficiency  of  transportation  in  this 
country.   The  nation's  economic  competitiveness  will  depend, 
to  a  large  extent,  on  the  maintenance  and  development  of  an 
efficient  intermodal  transportation  system. 
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The  office  represented  the  Department  in  the  planning, 
implementation  and  management  of  the  President's  Rural 
Development  Initiative.   As  a  member  of  the  Initiative's 
interdepartmental  management  group,  DOT  has  been  involved  in 
the  origination  and  oversight  of  the  State  Rural  Development 
Councils  which  provide  the  primary  focus  for  the  Initiative 
by  acting  as  a  rural  development  planning  and  coordinating 
body  among  Federal,  state  and  local  governments  and  the 
private  sector  interests  in  each  state  in  which  they  are  in 
existence.   During  FYs  1992  and  1993,  the  number  of  State 
Councils  will  expand  from  eight  to  forty-four,  and  the 
management  group  has  been  the  entity  which  has  planned  and 
will  oversee  this  expansion.   The  office  has  coordinated 
representation  by  DOT  field  staff  on  each  of  these  State 
Councils  among  the  operating  administrations. 

Developed  provisions  to  be  inserted  into  the  Department's 
surface  and  aviation  reauthorizing  legislative  proposals  that 
would  have  caused  the  Department's  grant  programs  to  be 
administered  in  a  more  multimodal  fashion  by  breaking  down 
some  of  the  categorical  barriers  in  the  grant  programs. 
While  only  partially  successful  in  having  the  provisions 
inserted  in  the  bills,  the  effort  did  result  in  increasing 
discussion  and  raising  the  visibility  of  the  need  to  view  and 
manage  transportation  in  a  multimodal  fashion. 

The  office  developed  and  coordinated  through  the  Department  a 
proposed  policy  on  the  voluntary  use  of  peak  period  pricing 
at  airports.   The  proposed  policy  would  apply  economically 
based  pricing  principles  to  structuring  landing  fees,  in  a 
manner  similar  to  the  use  of  congestion  or  peak  period 
pricing  throughout  the  economy.   The  concept  has  been  well 
received  by  a  number  of  interested  parties,  though  it  will 
require  continued  coordination  and  development  with  affected 
user  groups . 

Participated  in  a  jointly  FHWA/FRA/OST  funded  study  of  the 
effects  of  changes  in  truck  size  and  weight  limits  that  would 
permit  longer  combination  vehicles  (LCV's)  and  other  heavy 
pounds .   Particular  attention  is  focused  on  the  impact  on 
railroads  as  well  as  public  infrastructure  costs.   A  draft 
final  report  on  this  study  is  expected  in  June  1992. 

Conducted  an  analysis  of  legal  and  regulatory  constraints  on 
airport  privatization.   A  number  of  privatization  options 
were  assessed  in  the  preparation  of  a  policy  options  paper 
for  high  level  management  review  and  decision.   The 
President's  Executive  Order  on  Infrastructure  Privatization 
(EO  12803)  was  reviewed  for  applicability  to  various 
transportation  sectors,  especially  airports. 

Worked  with  the  FAA  and  others  in  the  development  and 
publication  of  the  rule  implementing  the  Passenger  Facility 
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Charge  statute.   Participated  on  an  in-house  evaluation  team 
reviewing  PFC  applications  from  airport  sponsors  and 
recommending  to  FAA  management  whether  applications  should  be 
approved,  modified  or  disapproved. 

In  addition  to  our  continuing  work  on  the  rulemaking 
proceeding  on  airline  computer  reservation  systems,  our 
office  prepared  an  analysis  of  the  airline  industry  that  was 
used  by  the  Department  of  Commerce  in  its  U.S.  Industrial 
Outlook  1992. 

Undertook  an  analysis  of  state  and  local  financing  assistance 
to  encourage  air  carriers  to  build  facilities  at  certain 
locations . 

Our  auto  industry  paper  assessed  the  importance  to  the  U.S. 
auto  manufacturers  of  the  loss  of  domestic  market  share  to 
European  and  Japanese  auto  makers,  as  well  as  the  growth  of 
foreign  investment  in  manufacturing  and  marketing  facilities 
in  the  United  States.   The  paper  also  evaluated  the 
importance  of  federal  regulations  affecting  domestic  content, 
import  restraints,  fuel  economy,  emissions,  safety,  and 
trade. 

Over  the  past  year,  the  Policy  office  has  taken  an  active 
role  in  developing  the  Department's  intelligent  vehicle 
highway  systems  ( IVHS )  progreim.   Participated  in  the 
organization  and  development  stages  of  IVHS  America's 
National  Strategic  Plan  for  IVHS  development  and 
implementation .   Continue  to  participate  in  a  working  group 
that  is  preparing  the  Department's  IVHS  Strategic  Plan  (which 
must  be  submitted  to  Congress).   Developing  a  research 
program  that  will  improve  our  understanding  of  institutional 
and  nontechnical  barriers  to  IVHS  deployment  and 
implementation.   As  part  of  this  effort,  the  Policy  office 
has  coordinated  with  other  DOT  offices  on  the  types  of 
research  that  should  be  undertaken,  and  have  developed  work 
statements  for  several  research  projects. 

Our  Office  represented  the  Department  of  Transportation 
on  the  Interagency  Commission  on  Alternative  Fuels,  which  was 
established  by  the  Alternative  Motor  Fuels  Act  of  1988 
(AMFA) .   The  Act  calls  for  assessments  of  the  role  of 
alternative  fuels  in  the  U.S.  transportation  sector,  and 
development  of  policies  to  promote  the  use  of  alternative 
fuels.   Participated,  through  the  Interagency  Commission,  in 
development  of  studies  required  by  the  Act,  and  in 
development  of  the  annual  report  to  Congress  due  September 
30.  1992.  In  addition,  the  Policy  office  represented  DOT  at 
sessions  of  the  Alternative  Fuels  Council,  the  advisory  group 
to  the  Commission.   Monitored  activities  under  the  Federal 
Transit  Administration's  Alternative  Fuels  Bus  Testing 
Program,  which  is  called  for  under  the  Act. 
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Continued  to  lead  two  important  forums  for  improving  the 
availability  and  quality  of  transportation  data  needed  for 
informed  decision  making,  the  Federal  Interagency 
Transportation  Statistics  Committee  (FITSC)  and  the  DOT 
Transportation  Data  Coordinating  Committee  (DOT  TDCC).   Four 
working  groups  have  been  formed  under  FITSC  for  coordination 
in  specialized  areas  of  goods  and  passenger  movement, 
international  transportation  statistics  and  transportation 
geographic  system  data.   FITSC  membership  is  open  to  all 
interested  Federal  agencies  and  is  chaired  by  the  Deputy 
Assistant  Secretary  for  Policy  and  International  Affairs. 
The  DOT  TDCC  representatives  are  members  of  DOT  agencies . 

The  Department  signed  a  Memorandum  of  Understanding  with  the 
Bureau  of  the  Census  for  the  purpose  of  establishing  a  more 
formal  mechanism  for  coordination  and  planning  of  Census 
Bureau  transportation  data  collection  programs.   The  Census 
Bureau  is  becoming  a  more  important  source  of  data  needed  for 
policy  analysis  and  development  as  much  information  is  no 
longer  collected  by  regulatory  agencies . 

FY  1992;  FY  1993  and  FY  1994  costs;   $203;  $590  and  $420 
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FY  19  94  PROPOSED  STUDIES 

Alternative  Fuels  and  Transportation  ($50) 

The  impetus  for  U.S.  development  and  use  of  alternative  fuels 
for  transportation  has  come  from  air  quality,  global  warming 
and  energy  security  concerns.   Major  legislation,  i.e.,  the 
Clean  Air  Act  Amendments  of  1990,  is  already  in  place 
requiring  the  use  of  clean  fuels,  with  some  requirements 
starting  in  the  early  1990 's.   Comprehensive  energy 
legislation,  including  requirements  for  expanded  use  of 
alternative  fuels  in  transportation,  was  enacted  in  1992. 
This  legislation  has  major  implications  for  transportation; 
however,  because  developments  have  been  moving  quickly  and 
because  the  ways  in  which  alternative  fuels  requirements  will 
be  satisfied  are  still  uncertain,  the  potential  impacts  on 
transportation,  and  needed  adaptations  to  these  impacts,  are 
not  well  understood. 

This  study  would  identify  the  legislative  requirements  for 
reformulated  gasoline  and  alternative  fuels,  in  the  Clean  Air 
Act,  the  Energy  Policy  Act  of  1992,  and  elsewhere,  and 
attempt  to  quantify  the  overall  impact  on  transportation  fuel 
nationally  and  by  region.   The  study  would  include  an 
assessment  of  the  impacts  of  shifts  to  alternative  fuels  on 
transportation  finances,  including  Highway  Trust  Fund 
revenues .   The  impacts  of  the  energy  tax  proposed  as  part  of 
the  Administration's  economic  package  on  alternative  fuels 
and  on  the  transportation  sectors  will  be  examined. 
Projections  of  the  types  of  fuels  used  would  be  made,  for  a 
near  term  period  and  for  a  longer  term.   Identification  of 
the  transportation  sectors  which  will  be  affected  will  be 
made,  e.g.,  personal  transportation,  automobile  fleets,  truck 
fleets,  as  well  as  other  sectors  impacted,  e.g.,  automobile 
manufacturing,  conversion  kit  manufacturers,  oil  refiners  and 
marketers,  alcohol  fuels  producers,  etc.   The  study  also 
would  assess  the  cost  and  other  economic  impacts  on  these 
sectors  (with  emphasis  on  transportation  sectors)  and  would 
identify  strategies  to  mitigate  and  adapt  to,  these  impacts. 

Surface  Transportation  Evaluation  Procedures       ($50) 

The  passage  of  the  Intermodal  Surface  Transportation 
Efficiency  Act  of  1991  and  the  Clean  Air  Act  Amendments  of 
1990  has  brought  increased  concern  about  the  limitations  of 
travel  forecasting  procedures  to  meet  the  requirement  of 
these  acts.   The  current  travel  forecasting  procedures  have 
been  in  use  for  almost  30  years.   Although  some  improvements 
have  been  made  over  the  years,  these  procedures  are  basically 
the  same  as  those  originally  developed  in  the  early  1960' s. 

These  procedures  are  limited  in  terms  of  their  ability  to 
analyze  the  types  of  alternatives  envisioned  by  these  acts 
and  in  their  ability  to  accurately  estimate  the  impacts  of 
these  alternatives.   Furthermore,  many  changes  have  occurred 
in  the  demographic  diversity  and  development  patterns  of  the 
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nation,  in  transportation  and  teleconununications 
technologies,  and  in  computer  hardware  and  software 
capabilities  that  need  to  be  incorporated  into  these 
procedures . 

This  project  would  begin  the  process  to  develop  a  new 
generation  of  travel  forecasting  and  evaluation  procedures. 
The  eventual  goal  would  be  to:  evaluate  current  forecasting 
capabilities  and  limitations;  incorporate  new  knowledge; 
design,  produce  and  demonstrate  new  procedures;  determine 
data  requirements;  write  user  friendly  software;  and, 
disseminate  the  procedures  through  training  programs  and 
other  means.   This  project  would  be  closely  coordinated  with 
FHWA,  FTA,  EPA,  and  DOE. 


Effect  of  Rapidly  Growing  Point-to-Point  Service  by  Low-Cost 
Airlines  on  Domestic  Competition  ($100) 

Under  airline  deregulation  hub-and-spoke  systems  of  service 
proliferated  very  rapidly  and  are  the  chosen  method  of 
operation  for  most  large  airlines  in  domestic  markets. 
Studies  by  the  Department  and  others  have  shown  that  the 
development  of  hub-and-spoke  systems  of  service  has 
stimulated  fierce  price  competition  and  has  resulted  in  much 
improved  service  to  most  cities,  particularly  smaller  cities. 
Within  the  past  two  years,  a  totally  different  kind  of 
domestic  operating  strategy  has  expanded  very  rapidly  —  low 
cost,  point-to-point  service.   Southwest  airlines  is  the 
prime  example  of  this  powerful  new  competitive  force.   Until 
very  recently  Southwest  was  essentially  a  Dallas  Love  Field 
niche  carrier.  It  is  now  by  far  the  fastest  growing  domestic 
airline  and  is  also  the  lowest  cost  airline  by  a  wide  margin, 
except  for  America  West,  whose  costs  are  comparable. 
Wherever  Southwest  operates  it  charges  such  low  fares  that 
other  carriers,  including  the  Big  Three,  must  follow  suit. 
Wherever  they  compete.  Southwest  —  not  one  or  more  of  the 
Big  Three  airlines  --  regularly  sets  the  price. 

The  spread  of  low  cost,  point-to-point  service  is  having  a 
profound  effect  on  competition.   Southwest  operates  almost 
exclusively  in  the  dense,  short-haul  markets  that  hubbing 
carriers  rely  upon  to  generate  profits  for  their  hub-and- 
spoke  networks,  and  the  higher-cost  hub  operators  are  having 
difficulty  competing  with  Southwest.   The  hub-and-spoke 
carriers  are  now  seeking  strategies  to  respond  to  this  new 
form  of  competitive  service. 

This  important  study  will  evaluate  the  extent  to  which  low- 
cost,  point-to-point  service  is  likely  to  continue  to  spread, 
alternative  strategic  responses  of  other  airlines,  and  the 
implications  for  the  competitiveness  of  the  airline  industry. 
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Ability  of  Low-Fare  Service  to  Stimulate  Traffic  Grovth  in 
Domestic  Markets  ($100) 

Airline  domestic  passenger  growth  has  been  flat  since  1989. 
It  has  been  suggested  that  the  domestic  market  may  have 
matured,  and  is  likely  to  exhibit  a  very  slow  rate  of  growth 
in  the  future.   This  has  significant  implications  for  the 
future  competitiveness  of  the  airline  industry.   For  example, 
it  would  be  considerably  more  difficult  for  smaller  airlines 
to  expand  and  successfully  further  engage  in  competition  with 
the  larger  airlines  if  the  overall  traffic  base  remains 
relatively  constant,  because  expansion  would  come  totally  at 
the  expense  of  the  larger  airlines.   In  other  words,  the 
smaller  airlines  would  be  limited  to  competing  for  a  larger 
piece  of  essentially  the  same  pie. 

If,  on  the  other  hand,  the  travel  base  can  be  further 
developed,  then  expansion  opportunities  of  smaller  airlines 
can  in  part  be  built  around  new  traffic.   One  vehicle  for 
increased  domestic  traffic  is  lower  fares.   It  is  known  that 
low-cost,  low-fare  services  greatly  stimulate  travel  demand 
in  every  new  market  that  such  airlines  enter.   This  study 
will  focus  on  the  elasticity  of  demand  in  domestic  airline 
markets  and  its  impact  on  airlines. 

Computer  Reservation  Systems  ($120) 

Airline  computer  reservation  systems  (CRS)  play  an 
indispensable  role  in  today's  air  travel  industry.   These 
systems  have  been  regulated  since  1984,  first  by  the  Civil 
Aeronautics  Board  and  now  by  the  Department  of 
Transportation.   In  recent  years,  DOT  has  prepared  two  major 
studies  on  the  CRS  industry  (in  1988  and  1990).  The  DOT  plans 
to  examine  current  rules  to  govern  CRS  operations  and  the 
business  practices  of  the  airline  owners  of  these  systems. 

The  CRS  industry  continues  to  evolve.   New  technology  and 
market  relationships  (e.g.,  joint  ventures  with  foreign  CRS 
will  alter  standard  industry  business  practices).   Any 
changes  to  the  current  CRS  rules  would  also  change  industry 
practices.   The  DOT  must  keep  abreast  of  these  developments, 
since  they  will  influence  competitive  behavior  and  outcomes 
in  the  airline  industry,  both  at  home  and  abroad.   This  study 
will  describe,  chronicle,  and  analyze  the  most  important 
recent  developments  in  the  CRS  industry  and  assess  how  they 
affect  airline  competition. 
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Salaries  and  Administrative  Costs 


$1,938 


Proposed;   To  accomplish  the  policy  objectives  of  the  TPR&D 
research  budget,  a  total  of  $1,938,000  is  requested  for  FY 
1994,  with  $1,868,000  for  personnel  compensation  and 
benefits.    An  increase  of  $43, OOP  is  included  to  annualize 
the  FY  1993  pay  increases.   The  remaining  $70,000 
administrative  funds  are  requested  for:   travel  ($30K)  to 
monitor  the  progress  of  the  projects  and  studies  by 
contractors  and  to  gather  data  on  transportation  issues  of 
various  transportation  industries;  supplies  {$10K)  and  word 
processing  equipment  ($30K)  for  professional  and  secretarial 
staff. 


FY  1992  and  FY  1993  Costs; 


$2,443   $1,895   $1,938 


Payments  to  WCF 


$300 


Payments  to  Working  Capital  Fund  for  Administrative  support 
costs . 

FY  1992;  FY  1993  and  FY  1994  Costs;    $0    $300    $300 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

OPERATIONS  AND  RESEARCH-OCST 


For  necessary  expenses  for  operations  and  research  activities 
related  to  commercial  space  transportation,  [$4,275,000]  S5. 190. OOP, 
of  which  [$1,200,000]  $3.183.000  shall  remain  available  until 
expended:  f Provided.  Thai  notwithstanding  any  other  provision  of  law, 
there  may  be  credited  to  this  account  up  to  $300,000  received  from 
user  fees  established  for  regulatory  services.]   (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act.  1993 > 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

OPERATIONS  AND  RESEARCH  -  OCST 


PROGRAM  AND  FINANCING  (In  thousands  of  dollars) 


Identification  code 
69-0108-0-1-407 


1992 
actual 


1993 
est. 


1994 
est. 


Program  by  activities 
Direct  program: 

00.01      Operations 

00.02     Research 

00.91         Total  direct  program 

01.01      Reimbursable  program 

10.00        Total  obligations 

Financing 
21.40     Unobligated  balance,  start  of  year .  .  . 
24.40     Unobligated  balance  available, 

end  of  year 

25.00     Unobligated  balance  expiring 

39.00        Budget  authority  (gross) 

Budget  authority: 
Current: 

40.00        Appropriation 

Permanent: 
68.00        Spending  authority  from 

offsetting  collections  (new) 

Relation  of  obligations  to  ouUays: 

71.00     Total  obligations 

72.40  Obligated  balance,  start  of  year .  .  .  . 
74.40  Obligated  balance,  end  of  year .  .  .  . 
78.00  Adjustments  In  unexpired  accounts  .  . 
87.00        Outtays  (gross) 

Adjustments  to  budget  authority  and  outiays: 
88.40     Deductions  for  offsetting  collections: 

Non- Federal  funds 

89.00     Budget  authority  (net) 

90.00     OuUays  (net) 


2828 

3286 

3645 

1480 

1290 

1545 

4308 

4576 

5190 

300 

4608 

4576 

5190 

-342 

301 

8 

4575 


•301 


4275 


5190 


4275 


300 


4275 


5190 


4608 

1752 

-1910 

-5 

4444 


4576 

1910 

-2128 

4359 


5190 

2128 

-2448 

4870 


-300 
4275 
4144 


4275 
4359 


5190 
4870 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

OPERATIONS  AND  RESEARCH-OCST 

PROGRAM  AND  PERFORMANCE 

This  appropriation  finances  regulatory  activities,  research  and 
development,  and  studies  needed  to  carry  out  the  Secretary's 
responsibilities  as  defined  in  Executive  Order  12465  to  encourage, 
facilitate,  and  promote  commercial  space  launches  by  the  United  States 
private  sector  and  to  license  and  regulate  commercial  launches,  launch 
site  operations,  and  certain  payloads  under  the  Commercial  Space 
Launch  Act  (Public  Law  98-575) . 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

OPERATIONS  AND  RESEARCH  -  OCST 

OBJECT  CLASSIFICATION  (in  thousands  of  dollars) 


Identification  Code  FY  1992       FY  1993       FY  1994 

69-0108-0-1-407  Actual  Estimate       Estimate 


Direct  obligations: 

Personnel  compensation: 

11.1  Full-time  permanent 

11.3         Other  than  full-time  permanent 

11.5         Other  personnel  compensation 

11.9  Total  personnel  compensation 

12.1  Civilian  personnel  benefits 

21 .0         Travel  and  transportation  of 

persons 

22.0  Transportation  of  things 

25.1  Consulting  Services 

25.2  Other  services 

99.0  Subtotal,  direct  obligations 

99.0         Reimbursable  obligations 

99.9  Total  obligations 

Includes  unobligated  balances  ($301,414). 


1,314 

1,140 

1,576 

39 

28 

28 

25 

23 

23 

1.378 

1,191 

1,627 

260 

194 

300 

98 

1 

934 

60 

80 

860 

860 

1.637 

2,271 

2.323 

4,308 

4,576 

5.190 

300 

-0- 

-0- 

4,608 

4,576 

5,190 

Personnel  Summary 


Total  compensable  workyears:  Full-time 

equivalent  employment 25  23  26 
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OPERATIONS  AND  RESEARCH 

SUMMARY  STATRHFNT 

The  OPERATIONS  AND  RESEARCH  appropriation  finances  the  functions  of 
the  Office  of  Commercial  Space  Transportation.   The  FY  1994  request  is 
$5,190,000.   The  main  categories  of  this  request  are:  $1,638,000  for 
personnel  expenses  to  annualize  FY  1993  pay  increases,  and  a  staff 
increase  of  3  FTE  in  support  of  the  licensing  program  and  policy 
analysis;  $80,000  to  fund  travel  requirements;  $3,183,000  for  research 
and  safety  contracts. 
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OPERATIONS  AND  RESEARCH- -OCST 


OFFICE  OF  COMMERCIAT.  SPACE  TRAN.qPORTATTON  (OCST) 


FY  1992 

FY  1993 

FY 

1994 

ACTUAL, 

ENACTED 

PRESIDENT 

DIFFERENCE 

PERSONNEL  COMPENSATION 

AND  BENEFITS 

$1,638 

$1,529 

$1,927 

+  $398 

TRAVEL 

$    99 

S    60 

$    80 

+  $  20 

CONTRACTS  AND  OTHER 

PROGRAM  COSTS: 

S2,571 

$2,686 

$3,183 

+  $497 

A.  Safety  Operations 

$   925 

$   939 

$1,500 

+  $561 

B.  Regulatory  and  Safety  Analysis    $  993 

$1,205 

$1,125 

-$  80 

C.  Domestic  Policy  Analysis 

$   587 

$   387 

$   398 

+  $  11 

D.  International  Trade 

Monitoring 

and  Policy  Analysis 

$    0 

$    78 

$    80 

+  $   2 

E.  Program  Affairs 

S    66, 

S   77 

S   7B 

tS  1 

TOTAL 

$4,608' 

STAFFTNR 

$4,275 

$5,190 

+  $915 

FY  1992 

FY  1993   FY  1993   FY 

1994   DIFFERENCE  FROM 

ACTUAL 

ENACTED   ESTIMATE  ESTIMATE  FY  1992 

i  ENACTED 

Permanent  Positions 

24 

24 

24 

27 

+  3 

Full  Time  Equivalents 

2i 

2A 

21 

2& 

i2. 

Ceiling 

25 

23 

23 

26 

+3 

Non-Ceiling 

0 

1 

0 

0 

-1 

The  duties  of  the  Office  of  Commercial  Space  Transportation  are 
to  carry  out  the  Department's  responsibilities  defined  in  the 
Commercial  Space  Launch  Act,  as  amended;  Executive  Order  12465; 
and  the  National  Security  Decision  Directive  on  National  Space 
Policy.   These  responsibilities  include  regulating  U.S.  private 
sector  commercial  space  launch  activities  to  protect  public 
safety  and  other  important  national  interests,  as  well  as 
encouraging,  facilitating,  and  promoting  such  activities.   The 
1990  amendments  to  the  Commercial  Space  Launch  Act  expanded  the 
Department's  role  in  facilitating  the  strengthening  and  expansion 
of  U.S.  space  transportation  infrastructure,  as  well  as  launch 
site  support  facilities,  including  the  promotion  of  public- 
private  partnerships  involving  the  Federal  Government,  State 
governments,  and  the  private  sector  to  build,  expand,  modernize, 
or  operate  space  launch  infrastructure.   OCST  supports  the 
Secretary  in  his  role  as  the  President's  principal  advisor  and 
spokesman  on  Federal  commercial  space  transportation  policy.   The 
Office  of  Commercial  Space  Transportation  (OCST)  is  committed  to 
the  goal  of  a  safe  and  internationally  competitive  commercial 
space  transportation  industry.   Its  regulatory  approach  is 


^Includes  reimbursable  activity,  of  which  $200,000  was  derived 
from  user  fees  collected  in  the  licensing  activities. 
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designed  to  allow  the  industry  flexibility  to  achieve  safe 
operations  in  the  most  efficient  means  possible. 

OCST  is  composed  of  three  program  divisions:   Licensing  and 
Safety,  Commercial  Space  Policy  and  Internatic-nal  Affairs,  and 
Program  Affairs.   These  three  divisions  work  together  to  provide 
a  licensing  and  regulatory  framework  to  protect  public  health  and 
safety  and  ensure  that  national  security  and  foreign  policy 
interests  of  the  U.S.  are  not  jeopardized  by  commercial  space 
launch  operations,  and  a  policy  that  encourages  and  facilitates 
(or  supports)  private  sector  participation  in  commercial  launch 
activity.   In  addition,  the  OCST  strives  for  the  promotion  of 
commercial  space  transportation.   The  divisional  structure 
permits  OCST  to  maintain  a  distinct  separation  between  its 
regulatory  and  promotional  roles. 

President  Clinton,  in  his  FY  1994  budget  address,  stated: 

"The  world  is  changing  so  fast  that  we  must  have  aggressive, 
targeted  attempts  to  create  the  high-wage  jobs  of  the 
future.   That's  what  all  our  competitors  are  doing.  We  must 
give  special  attention  to  those  critical  industries  that  are 
going  to  explode  in  the  21st  century,  but  that  are  in 
trouble  in  America  today,  like  aerospace." 

Largely  as  a  consequence  of  the  burgeoning  commercial  space 
industry,  OCST's  workload  has  increased  measurably  and  changed 
radically  over  the  last  several  years.   At  its  inception  in  1989, 
the  commercial  launch  industry  had  only  several  types  of  launch 
vehicles  at  its  disposal.   Federal  supervision  by  the  Department 
of  Transportation  of  the  industiry's  first  years  of  launch 
activity  was  made  easier  by  the  fact  that  companies  were 
launching  proven  vehicles  from  government  range  facilities,  using 
vehicles  and  following  procedures  established  under  the  auspices 
of  NASA  and  the  Air  Force,  and  procuring  range  safety  and 
tracking  services  from  the  Government.   During  the  past  several 
years,  the  industry  has  been  undergoing  a  gradual  transformation. 
Compared  with  the  basic  three  industry  workhorse  vehicles  that 
OCST  was  regulating  in  1989--Atlas,  Delta,  and  Titan--by  the  end 
of  FY  1993  OCST's  licenses  and  oversight  will  cover  a  number  of 
additional  vehicles,  some  of  which  will  be  flying  for  the  first 
time.   In  1991,  OCST  began  its  first  design  review  to  ascertain 
the  safety  of  a  vehicle  emi)odying  new  technology  in  a  totally  new 
application  with  similar  reviews  expected  in  FY  1994. 

The  first  two  licensed  commercial  launches  occurred  during  FY 
1989.   Four  years  later  (through  March  1993),  OCST  has  overseen 
34  launches.   Some  of  these  launch  attempts  constituted  the  first 
attempted  launch  of  a  particular  vehicle.   OCST  has  regulated 
launches  from  Vandenberg  Air  Force  Base,  California;  Cape 
Canaveral,  Florida;  White  Sands,  New  Mexico;  and  Barking  Sands, 
Hawaii.   In  accordance  with  the  Commercial  Space  Launch  Act  as 


81 


984 


amplified  in  the  amendments  of  1988,  OCST  had  set  insurance 
requirements  for  approximately  16  vehicles  operating  at  seven  or 
more  launch  sites.   Eight  commercial  launch  attempts  (including  6 
successful  and  2  unsuccessful  launches)  were  made  in  FY  1992. 
These  unsuccessful  launches  resulted  in  OCST's  participation  in  2 
investigations.   (Safety  integrity  was  determined  not  to  be 
compromised  by  any  of  the  seven  launch  failures  that  occurred 
through  September  1992.)   The  U.S.  Commercial  Launch  Manifest,  as 
of  April  1993,  showed  a  total  of  42  launches  and  reentry  events 
already  booked  for  the  next  several  years. 

By  FY  1992,  state  and  private  sector  initiatives  for  commercial 
launch  sites  drove  the  need  for  OCST  analysis  directed  at  safety- 
related  requirements.   In  compliance  with  the  National 
Environmental  Policy  Act,  OCST  is  directing  a  joint  Environmental 
Impact  Statement  with  the  State  of  Hawaii  for  a  proposed 
commercial  launch  facility.   In  1992,  the  commercial  industry  was 
planning  the  first  ever  U.S.  land  recovery  of  an  orbital  reentry 
(COMET)  spacecraft.   OCST  had  begun  a  design  review  to  ascertain 
its  safety  and  studied  proposed  reentry  vehicle  landing  sites  at 
White  Sands,  New  Mexico,  and  sites  in  other  states.   Relative  to 
the  outer  space  environment,  OCST  continued  safety  analysis  and 
worked  jointly  with  NASA  and  DOD  to  review  options  for  reducing 
orbital  debris. 

In  order  to  keep  pace  with  a  growing  demand  for  licenses  for 
launch  and  related  operations,  OCST  shifted  the  focus  of  its 
licensing  process  from  individual  launches  to  longer-term  launch 
programs  by  issuing  three  launch  operators   licenses.   This 
allowed  DOT  to  maintain  a  high  level  of  safety  while  facilitating 
the  licensing  process,  reducing  the  paperwork  burden  on  the 
industry,  reducing  the  number  of  applications  handled  by  the 
Office,  and  providing  more  efficient  regulation  of  the  complete 
spectrum  of  activities  covered  by  the  Commercial  Space  Launch 
Act,  as  amended.   In  late  FY  1991,  OCST  established  regulations 
for  user  fees  for  license  applications  and  launches,  and  has 
applied  collected  fees  to  OCST's  licensing  operation.   (Fees  were 
subsequently  curtailed  due  to  legislation  prohibiting  their 
collection  without  specific  authorization.) 

CHANGES  IN  RESOURCES 

Personnel   Compensation  and  Benefits 

For  FY  1994,  a  total  of  $1,927  thousand  in  personnel  compensation 
and  benefits  is  required  to  fund  the  annualization  of  the  January 
1993  pay  raise  at  3.7%,  normal  within-grade  and  merit  pay 
increases,  and  additionally  fund  an  increase  of  3  FTE.   The 
requested  staff  increase  funded  for  a  half  year  is  3  positions/3 
FTE  for  engineers  or  other  technical  specialists  to  support  the 
commensurate  increase  in  licensing  activities  and  regulatory  and 
safety  analysis.   This  increase  in  staff  is  necessary  because  of 
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the  volume  of  complex  technical  issues  with  which  the  Department 
must  now  deal.   These  issues  are  discussed  in  detail  in  the 
following  pages.   OCST  makes  extensive  use  of  contractor  support, 
but  certain  regulatory  activities  are  more  appropriately  and 
efficiently  carried  out  by  Government  personnel. 

Many  changes  taking  place  in  the  commercial  space  arena  are 
resulting  in  an  increased  workload  in  the  area  of  license 
application  evaluation  and  approval.   Licenses  will  likely  be 
issued  for  launches,  including  launches  transporting  reentry 
vehicles  into  space  and  for  launch  and  landing  sites,  involving 
the  evaluation  and  approval  of  personnel,  procedures,  support 
equipment,  system  safety  plans,  payloads,  reentry  vehicle 
systems,  and  operations  on  orbit.   Maximum  probable  loss  is 
determined  to  establish  insurance  levels  for  each  license. 

The  compliance  monitoring  program  is  integral  to  the  licensing 
program.   Inspection  trips,  tracking  launch  activity  and  due 
dates,  evaluating  data  submissions,  general  correspondence,  and 
other  work  require  considerable  resources  above  that  required  for 
trips.   For  the  twelve  month  period  ending  in  May  1992,  OCST 
spent  approximately  180  person-days  supporting  inspections 
including  document  reviews,  preparing  for  the  trip,  traveling  to 
and  from  the  site,  time  spent  at  the  site,  and  time  spent 
afterward  preparing  inspection  reports.   This  represents  a  total 
of  10  percent  of  the  available  staff  resources.   Site  inspections 
accounted  for  15  percent  of  this,  and  those  supporting  vehicle 
safety  approvals  accounted  for  27  percent.   These  last  two  areas 
are  expected  to  take  a  greater  share  of  the  resources  in  FY  1993 
and  beyond.   Due  to  the  change  and  increase  in  the  regulatory  and 
safety  workload,  the  reliance  on  inspection  activity  in  this  area 
will  have  increased  four  fold  by  1994. 

Travel 

An  increase  of  $20,000  over  the  travel  funding  in  FY  1993  (a 
total  of  $80,000)  is  requested.   Frequent  commercial  space 
transportation  activity  will  require  increased  travel  necessary 
to  carry  out  the  broad  regulatory  and  policy  responsibilities 
anticipated  in  FY  1994.   The  ability  of  OCST  to  assure  the 
protection  of  public  safety  is  dependent  on  an  adequate  travel 
budget  to  meet  the  requirements  of  licensing,  safety  inspections 
and  reviews,  and  safety  review  and  approval  of  equipment, 
personnel,  and  procedures.   Inspections  of  operations  at  existing 
launch  facilities,  operations  centers,  manufacturing  facilities, 
and  company  headquarters  will  continue  to  constitute  a  major 
share  of  OCST  travel. 

A  launch  failure  places  additional  travel  requirements  on  the 
Office  as  it  may  be  necessary  to  attend  several  review  board 
meetings.   OCST  participation  is  needed  to  ensure  that  safety  was 
not  placed  at  risk  by  the  failure.   The  geographic  remoteness  of 
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some  space  launch  sites  used  for  commercial  launches  also  imposes 
major  travel  burdens.   Wherever  practicable,  OCST  will  continue 
to  utilize  the  on-site  presence  of  other  organizations  to 
minimize  the  need  for  travel. 

Travel  must  also  continue  in  support  of  DOT'S  participation  in 
various  government-to-government  trade  negotiations  to  ensure  a 
fair  and  competitive  international  market  for  U.S.  industry. 
Under  the  auspices  of  the  United  States  Trade  Representative 
(USTR)  interagency  group,  OCST  plays  a  vital  role  in  formulating 
guidelines  and  principles  for  these  negotiations,  and  provides 
important  technical  and  data  support  to  USTR.   Negotiations  with 
the  European  Space  Agency  (ESA)  and  its  member  states  began  in 
September  1990,  and  are  expected  to  be  ongoing  during  FY  1994. 
Discussions  with  China  and  Russia  regarding  international  trade 
in  space  launches  are  also  expected  to  continue  through  FY  1994. 

SAFETY  OPERATIONS.  REGULATORY  AND  SAFETY  ANALYSTS.  POI.TCY 
ANALYSTS.  PROGRAM  ADMINISTRATION.  AND  PROGRAM  AFFAIRS 

A  total  of  $3,183,000  is  requested  for  contract  support  for 
Safety  Operations;  Regulatory  and  Safety  Analysis;  Domestic  and 
International  Policy  Analysis;  Program  Administration;  and 
Program  Support  categories.   The  following  is  a  break-down  of 
program  requirements  by  category: 

A.    SAFETY  OPERATIONS  $1,500 

Ob-jectives:   To  protect  public  health  and  safety  as  mandated  by 
Congress  in  the  Commercial  Space  Launch  Act,  as  amended  (the 
Act),  in  a  manner  that  ensures  high  levels  of  public  safety  while 
encouraging  innovation  and  growth  in  the  United  States  space 
industry  through  regulation  and  licensing  of  commercial  space 
transportation  operations  and  launch  sites;  the  implementation  of 
safety  standards  and  safety  review  and  approval  requirements  for 
personnel,  procedures,  and  hardware;  the  monitoring  of  activities 
to  ensure  compliance  with  the  Act,  established  regulations  and 
license  requirements;  enforcement;  accident  investigations,  and 
the  issuance  of  insurance  requirements. 

Accomplishments: 

Under  the  regulatory  oversight  of  the  Office  of  Commercial  Space 
Transportation  (OCST),  the  U.S.  commercial  space  transportation 
industry  has  grown  both  in  terms  of  the  amount  of  activity  and 
the  diversity  of  the  ventures  undertaken  or  planned,  including 
new  launch  vehicles  and  launch  modes,  reentry  vehicles,  launch 
sites,  and  space-based  launch  activity. 

In  FY  1993,  OCST  plans  to  have  completed  its  safety  analysis  and 
made  a  determination  on  a  reentry  vehicle  design  for  the  first 
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U.S.  commercial  reentry  vehicle  currently  scheduled  to  be 
launches  into  space  mid  1993. 

In  FY  1993,  accident  investigation  plans  that  reflect  the 
existing  memorandum  of  understanding  with  the  National 
Transportation  Safety  Board  (NTSB)  should  be  published  for  the 
industry  incorporating  commercial  reentry  operations  and 
commercial  launch  facilities.   OCST  will  also  continue  to  add  a 
large  body  of  new  information  to  its  database  on  space 
transportation  safety,  including  data  on  space  accidents  and 
failures. 

Due  to  an  incident  that  occurred  during  a  1993  launch,  OCST 
conducted  an  enforcement  investigation  that  paralleled  an  NTSB 
investigation. 

By  FY  1993,  OCST  plans  to  have  the  computing  capability  to 
perform  a  wide  variety  of  space  transportation  analyses, 
including  trajectories,  orbit  determinations,  and  risk 
assessments,  and  have  access  to  the  U.S.  Space  Command  space 
object  catalog  electronic  data. 

In  FY  1993,  OCST  plans  to  have  completed  its  safety  assessment  of 
the  capability  of  Wallops  Flight  Facility,  a  national  range,  to 
support  the  launch  of  commercial  ELV's  which  are  larger  than 
previous  Government  vehicles  launched  from  that  range. 

FY  1992  &   FY  1993  Costs:   $925  &  $939 

1.    Licensing  Operations  ($800) 

The  licensing  and  use  of  new  launch  vehicles  and  concepts  such  as 
air  launch  systems  is  continuing.   Various  sea  launch  concepts 
are  being  developed.   Current  and  planned  vehicles  are  shown  in 
Figure  1.   Even  traditional  launch  vehicles  have  new  launch 
profiles  and  destinations,  due  in  part  to  a  grov>?ing  demand  for  a 
wide  range  of  spacecraft  in  low  earth  orbit,  such  as  those 
involving  communication  constellations,  microgravity  research, 
remote  sensing,  and  other  scientific  missions.   The  Federal 
Communications  Commission  has  received  10  applications  for  Low 
Earth  Orbit  (LEO)  communication  constellations,  some  of  which 
have  already  received  an  FCC  license  for  demonstration  and 
testing.   These  satellites  will  be  placed  in  different  orbits 
than  past  commercial  payloads.   The  annual  growth  rate  in  the 
demand  for  remote  sensing  information  is  30%,  double  that 
predicted  in  1988.   The  Strategic  Defense  Initiative  Organization 
(SDIO)  has  issued  contracts  for  launches  that  are  expected  to  be 
licensed  commercial  launches.   The  new  vehicles  proposed  for  use 
will  require  OCST  safety  review  and  approval.   All  of  these 
missions  involve  launches  requiring  OCST  to  evaluate  site/vehicle 
combinations  not  previously  assessed.   Moreover,  extensive 
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analyses  will  be  required  to  assess  potential  collisions  with 
other  space  objects  and  reentry  risks  resulting  from  many  of  the 
orbits  involved. 

Aside  from  the  new  vehicles  and  launch  profiles  for 
transportation  from  earth  to  space,  microgravity  research 
missions  may  include  automated  docking  with  reentry  spacecraft; 
reentry  vehicles  placed  into  a  wide  range  of  orbits  pursuant  to  a 
launch  license  are  expected  to  be  returning  experiments  and 
materials  from  space  to  earth.   For  example,  by  1993,  industry 
expects  to  operate  the  COMET  reentry  vehicle  shown  in  Figure  2. 

Although  commercial  launch  sites  have  been  in  various  stages  of 
development  for  the  past  few  years,  OCST  expects  to  be  involved 
in  the  licensing  of  one  or  more  in  1994.   Commercial  launch  sites 
that  are  in  the  planning  stages  include  fixed  and  mobile  sites. 
Fixed  commercial  sites  that  are  under  various  stages  of  planning 
and  development  vary  from  the  use  of  existing  launch  locations 
and  facilities  (e.g..  Spaceport  Florida  Authority  and  Alaska's 
Poker  Flat  Research  Range)  to  completely  new  sites  (e.g., 
Hawaii) .   By  1994,  Hawaii  will  most  likely  have  completed  its  EIS 
and  permitting  process,  meaning  that  the  site  could  be  ready  for 
development.   Our  analysis  has  indicated  that  the  facility 
infrastructure  required  to  conduct  launches  of  small  systems  is 
less  than  that  necessary  to  launch  larger  vehicles,  thus  it 
should  be  relatively  easy  for  the  site  to  support  launches  once 
the  EIS  is  done.   The  interest  in  Hawaii  we  have  seen  from  small 
companies  indicates  that  it  will  likely  be  used  once  it  is 
available.   Additionally,  Alaska's  Poker  Flat  site  is  already  an 
operational  site  and  primarily  would  only  need  to  address 
environmental  issues  to  receive  a  commercial  site  license. 
Mobile  launch  concepts  under  development  include  the  air-launch 
of  a  launch  vehicle  from  an  aircraft  over  any  point  on  earth. 
OCST  has  been  working  with  one  launch  company  and  the  FAA 
concerning  certification  of  an  L-1011  to  be  used  for  air 
launches.   The  company  has  talked  with  OCST  about  the  "autonomous 
range"  it  intends  to  use  eventually,  freeing  the  operation  from 
the  need  for  fixed  range  support . 

All  of  these  approaches  provide  a  new  freedom  to  launch  operators 
both  for  mission  considerations  and  for  moving  away  from 
dependence  on  established  government  ranges  and  imply  a  whole  new 
approach  to  range  safety  and  system  requirements.   OCST  strives 
to  regulate  in  an  efficient  manner  in  order  to  minimize  required 
resources  for  both  OCST  and  the  regulated  community,  while 
allowing  industry  to  innovate  and  remain  competitive. 

Recently,  OCST  has  focussed  on  streamlining  the  administrative 
aspect  of  the  licensing  program,  including: 

o  A  system  for  tracking  important  milestones  in  individual 
license  initiatives. 
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o  standard  documents  for  many  most  licensing  actions. 

o  An  electronic  license  file  structure  for  saving  and 
retrieving  license  documents. 

o  Licensing  Operations  Standard  Operating  Procedure  (SOP)  to 
guide  staff  members  working  on  licensing  matters. 

o  A  standardized  methodology  for  Maximum  Probable  Loss  (MPL) 
determinations  of  financial  responsibility. 

OCST  will  continue  to  refine  its  licensing  process  to  enhance  its 
ability  to  handle  growing  levels  of  commercial  launch  activity 
and  increasingly  diverse  initiatives  in  an  efficient  manner. 
However,  new  and  sometimes  technically  complex  issues  will  be 
raised  by  the  new  launch  systems,  the  on-orbit  and  reentry 
activities,  and  the  commercial  launch  facilities.   Thus, 
additional  technical  resources  will  still  be  required  to  support 
the  evaluation  and  analyses  for  such  things  as  support  hardware, 
safety  functions  performed  by  personnel,  and  procedures. 
Evaluations  of  new  concepts  in  launch  sites  such  as  air  and  sea 
launch  platform  systems  and  range- independent  launch  systems 
require  a  high  degree  of  technical  expertise. 

OCST  will  also  be  analyzing  and  approving  commercial  support 
systems  associated  with  launch  sites  such  as  tracking  hardware, 
qualifications  and  training  for  flight  safety  personnel,  and 
policies  and  procedures  for  flight  and  ground  safety.   Inquiries 
by  several  new  launch  companies  regarding  their  concepts  for  new 
commercial  sites  indicate  these  launch  sites  will  be  driven  by 
commercial  requirements  such  as  low  cost  and  easy  implementation 
and  therefore  will  be  much  different  from  existing  government 
sites  in  terms  of  the  nature  of  equipment  infrastructure  and  mode 
of  operation. 

2.   Vehicle  Operations  Safety  Review  ($350) 

The  nature  of  the  safety  evaluations  and  analyses  OCST  must 
perform  to  ensure  public  safety  started  to  change  in  1992. 
Operations  such  as  commercial  COMET  and  WESTAR  reentry  vehicles, 
and  the  Pegasus  launch  vehicle  dropped  from  a  commercial  L-1011 
aircraft  represent  the  beginning  of  such  changes.   OCST  will  be 
evaluating  and  approving  applications  involving  safety-related 
launch  and  reentry  vehicle  systems.   OCST's  strong  emphasis  on 
performance  requirements,  rather  than  design  standards,  while 
fostering  innovation  and  technological  development  sometimes 
requires  greater  technical  resources  to  conduct  safety 
assessments  of  untested  concepts. 

In  some  cases,  key  safety  related  systems  will  be  analyzed  and 
approved  due  to  the  need  for  greater  depth  of  safety  review  or  to 
allow  flexibility  to  the  system  manufacturer.   For  example, 
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industry  has  already  contacted  OCST  regarding  how  Federal 
policies  will  impact  their  plans  to  develop  range- independent 
flight  safety  systems,  such  as  the  use  of  Global  Positioning 
System  (GPS)  tracking  systems  and  flight  termination  systems  that 
are  automatic  or  off -site  from  the  range.   These  new  safety 
systems  will  not  have  the  benefit  of  historical  experience  and 
testing  programs  of  government  ranges,  and  therefore  will  require 
OCST  to  examine  the  performance,  reliability  and  quality 
assurance  mechanisms  associated  with  the  design  and  production  of 
these  systems. 

3.    Inspections  and  Enforcement  ($185) 

OCST  monitors  the  activities  of  licensees.    OCST  licenses 
commercial  launch  and  site  operations  based  on  the 
representations  made  by  a  commercial  company  in  its  application 
that  demonstrate  the  company  will  operate  safely.   As  OCST  issues 
launch  operator  licenses  authorizing  the  conduct  of  any  number  of 
defined  launch  operations  over  a  period  of  time  (e.g.  two  years), 
more  emphasis  nust  be  placed  on  OCST's  inspection  program  to 
ensure  public  safety.  While  a  license  signifies  that  OCST  has 
evaluated  and  approved  a  company's  operations,  OCST  must  conduct 
periodic  inspections  to  verify  the  representations  made  by  the 
company  in  the  application  and  monitor  whether  the  company  is 
operating  within  the  terms  and  conditions  of  its  license,  and 
thus  is  operating  safely.   Additionally,  licensees  are  required 
to  submit  certain  documents,  such  as  insurance  certifications,  as 
well  as  other  information  throughout  the  life  of  a  license. 

As  part  of  the  licensing  inspections,  OCST  monitors  key  launch 
readiness  meetings  and  launch  countdown  operations  and  inspects 
vehicle  hardware  and  safety  and  quality  assurance  documentation. 
As  licenses  (multi-launch  and  site)  are  issued,  more  of  OCST's 
resources  will  be  devoted  to  compliance  monitoring  to  ensure  that 
the  requirements  of  the  licenses  are  met.   Figure  3  shows  the 
current  locations  that  may  require  inspections.   Compliance 
monitoring  procedures  and  protocols  may  also  be  necessary  to 
ensure  that  those  safety  aspects  are  verified  while  minimizing 
impact  on  the  inspected  party.  As  commercial  activities  move 
away  from  existing  government  sites,  these  commercial  entities 
will  not  have  the  historical  experience  that  has  been  developed 
by  the  government.   Thus,  it  is  necessary  to  monitor  their 
performance  more  extensively  than  it  has  been  necessary  to 
monitor  those  safety  services  at  Cape  Canaveral,  for  instance. 

If  a  company  is  not  in  compliance  with  its  license,  OCST  may  take 
enforcement  actions  against  the  licensee,  such  as  suspension  of 
the  license  or  civil  penalties.   Even  with  the  limited  number  of 
licensees,  OCST  currently  finds  that  companies  do  not  always 
comply  with  the  terms  and  conditions  of  their  license  or  are  not 
operating  within  the  representations  made  in  their  application. 
As  the  number  of  licenses  increases,  there  will  be  greater 
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opportunity  for  licensees  to  purposefully  or  inadvertently  ignore 
or  violate  the  requirements  placed  upon  them.   Enforcement 
actions  are  nondiscretionary  because  they  are  the  final  incentive 
for  compliance.   They  can  be  resource  intensive. 

For  those  systems  where  inspections  become  more  routine,  OCST 
will  utilize  contractor  support  to  continue  periodic  monitoring 
of  these  systems.   By  taking  the  opportunity  to  inspect  as  many 
launch  vehicles,  payloads,  operations,  and  facilities  as  possible 
on  a  single  inspection  trip,  the  inspection  process  is  made 
efficient  and  effective  while  travel  costs  are  controlled. 

In  addition  to  the  added  demands  resulting  from  the  issuance  of 
launch  operators  licenses,  inspections  of  commercial  launch  sites 
and  vehicle  safety  approvals  are  expected  to  increase  workload. 
Although  no  commercial  launch  site  is  licensed  yet,  the  Office 
has  conducted  site  studies  for  the  States  of  Hawaii  and 
Mississippi,  and  is  conducting  a  joint  EIS  with  Hawaii. 

4.    Accident /Incident  Investigation  Support  ($65) 

The  National  Transportation  Safety  Board  (NTSB)  will  continue  to 
be  the  lead  investigating  organization  in  most  commercial  launch 
accidents  which  affect  public  safety,  i.e.  those  which  involve  a 
loss  of  life  or  substantial  public  property  damage.   Even  when 
the  NTSB  leads,  OCST  will  participate  and  in  some  cases  may 
conduct  investigations. 

An  "accident"  has  never  occurred,  but  other  mishaps  do  indeed 
take  place.   OCST  assumes  lead  responsibility  for  investigating 
incidents  which,  although  not  accidents,  potentially  could  have 
affected  public  safety,  such  as  a  malfunction  of  the  flight 
safety  system.   OCST  may  also  investigate  other  occurrences, 
including  mission  failures,  or  request  to  participate  in  a  range 
operator's  or  commercial  launch  operator's  investigation  to 
ensure  that  public  safety  was  not  compromised.  At  a  minimum, 
OCST  monitors  the  progress  of  such  investigations. 

As  a  gauge  of  OCST's  potential  workload  in  this  area,  thirteen 
prelaunch  and  launch  incidents  have  occurred  between  May  1989  and 
April  1993  that  required  OCST  action.   These  events  included  the 
following  eight  mission  failures:   (1)  a  vehicle  burning  on  the 
launch  pad,  (2)  premature  separation  of  the  pay load  from  the 
launch  vehicle,  (3)  the  failure  of  the  payload  to  separate  from 
the  orbiting  second  stage,  (4)  the  failure  of  a  second  stage 
resulting  in  flight  termination  action,  (5)  a  guidance  system 
failure  also  resulting  in  flight  termination  action,  (6)  another 
failure  of  a  second  stage  again  resulting  in  flight  termination 
action,  (7)  a  suborbital  launch  failure,  and  (8)  subperformance 
of  a  first  stage  resulting  in  the  placement  of  a  satellite  in  a 
lower  orbit  than  intended.   The  remai.iing  five  events  involved 
potential  safety  issues  associated  with  ground  operations.   They 
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included  failure  of  a  vehicle  to  ignite  on  the  pad,  a  fatality  to 
a  worker  during  tower  refurbishment,  damage  to  a  satellite  on  the 
launch  pad,  damage  to  a  vehicle  during  prelaunch  testing,  and  an 
incident  involving  a  launch  abnormality  currently  being 
investigated  by  OCST  and  the  National  Transportation  Safety 
Board. 

There  is  greater  public  concern  due  to  the  variety  and  complexity 
of  launch  operations.   Funding  is  required,  therefore,  for  OCST 
to  continue  to  develop  its  procedures  and  guidance  for  accident 
investigations,  to  include  reentry  operations  and  commercial 
launch  facilities,  and  to  provide  technical  support  for 
conducting  investigations.   In  addition  as  part  of  the  post- 
license  requirements,  OCST  evaluates  and  approves  the  licensee's 
own  incident /accident  investigation  plan. 

5.    License.  Inspection  and  Enforcement  Information 

Systems  ($100) 

Since  the  scope  of  OCST's  licensing,  system  safety  approval, 
enforcement,  and  investigations  has  expanded  rapidly,  the  Office 
requires  new  tools.   These  include  tracking  systems,  databases, 
and  software  models. 

OCST  must  track  the  status  and  critical  milestones  of  projects. 
Both  proposed  and  approved  licensing  actions  have  critical  due 
dates  for  both  OCST  and  the  licensee.   For  example,  failure  of  a 
licensee  to  obtain  sufficient  insurance  can  result  in  suspension 
or  revocation  of  its  license.   As  the  number  and  types  of 
licenses  the  Office  issues  increases,  the  number  of  activities  to 
be  monitored,  tracked,  and  resolved  also  increases. 

Databases  order  and  cross  reference  a  large  number  of  topics . 
OCST  utilizes  a  number  of  databases  in  the  management  of  its 
activities,  such  as  the  Safety  Database,  which  is  a  collection  of 
1600  safety-related  documents,  and  an  Accident  Database  which 
compiles  space  accident  data.  A  system  will  allow  the  Office  to 
store  and  organize  documents,  text,  and  mailing  lists.   Because 
of  the  size  and  scope  of  OCST's  databases  and  tracking  systems, 
upgrades  of  existing  software  and/or  hardware  will  be  necessary 
to  reflect  changes  in  workload  and  requirements  needed  to  carry 
out  OCST's  mission. 

The  expanding  complexity  of  commercial  vehicle  systems  and 
operational  approaches  is  also  expected  to  expand  OCST's  need  for 
in-house  modelling.   Evolving  concepts  and  technologies  will 
require  the  Office  to  perform  various  computer  analyses  on  the 
risks  of  the  specific  operations  proposed.   For  example,  missions 
to  low  earth  orbit,  such  as  extended  reentry  operations  and 
activities  requiring  constellations  of  satellites,  will  require 
the  analysis  of  risks  from  vehicle  delivery  maneuvers  as  well  as 
the  satellite  and  debris  population  in  the  particular  orbital 


93 


996 


regions  transversed  by  the  launch  vehicle.   Evaluation  of  new 
rocket  propellants  and  fuels  will  require  safety  and  risk 
analyses  to  determine  their  potential  impact  to  the  environment 
as  well  as  potential  impact  to  personnel.   Some  of  the  tools  OCST 
currently  uses  in  making  risk  assessments  include  software  models 
that  calculate  flight  dispersions,  toxic  dispersions,  explosive 
effects  on  people  and  structures,  casualty  expectations,  and 
cumulative  and  incremental  effects  on  the  population.   Some  of 
the  advanced  models  are  so  complex  that  they  require  hours  of 
processing  time  and  significant  amounts  of  processing  capability 
to  complete  their  tasks.   Thus,  it  is  essential  for  OCST  to 
possess  the  capability  of  performing  this  kind  of  risk  analysis. 

Even  more  than  the  databases  and  tracking  systems,  the  demand  for 
highly  accurate  and  sophisticated  software  models  to  be  used  in 
the  analysis  of  proposed  licensing  actions  will  require  an 
increase  to  OCST's  existing  computer  capabilities  to  perform 
complex  engineering  and  simulation  safety  studies,  and  to 
exchange  and  analyze  the  large  data  bases  used  to  monitor  space 
debris.   OCST  will  primarily  be  gaining  this  analysis  capability 
through  enhancements  of  the  OCST  computer  system  and  a  heavy 
reliance  on  the  use  and  modification  of  existing  software  models. 
If  the  upgrade  of  existing  models  are  insufficient,  development 
of  new  software  models  may  be  required.   Cost  reimbursement  for 
some  outside  computer  services/time  may  also  be  necessary. 

B.    REGULATORY  AND  SAFETY  ANALYSIS  $1,125 

Objectives:   To  establish  the  body  of  knowledge  necessary  to 
support  the  requirements  of  the  Commercial  Space  Launch  Act  and 
amendments  thereto;  to  develop  effective  and  efficient  safety 
standards,  evaluation  and  approval  processes,  and  regulations  for 
safe  commercial  operations,  environmental  concerns,  and  orbital 
safety;  and  to  provide  guidance  to  the  commercial  launch  industry 
concerning  regulatory  aspects  of  new  launch,  payload,  and  safety 
support  concepts. 

Accomplishments : 

In  FY  1992,  OCST  completed  its  initial  analyses  of  personnel 
qualifications  for  safety-critical  launch  and  reentry  operations, 
which  will  provide  concrete  examples  of  how  commercial  launch  and 
site  operators  may  handle  safety  critical  functions. 

In  FY  1993,  OCST  plans  to  complete  license  evaluation  criteria 
for  critical  safety  personnel  supporting  operations  taking  place 
from  non-government  (commercial)  sites.   In  FY  1992,  OCST  began 
to  develop  facility  design  and  flight  safety  standards  for 
commercial  launch  ranges . 

In  FY  1993,  OCST  plans  to  complete  its  analyses  of  safety 
criteria  for  commercial  vehicles  designed  to  perform  controlled 
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reentry  and  maneuvering  back  to  earth. 

In  FY  1993,  OCST  plans  to  complete  its  development  of  safety 
criteria  for  flight  termination  systems  for  commercial  launch 
vehicles. 

In  FY  1993,  OCST  research  will  continue  to  identify  factors  that 
affect  the  risks  posed  by  commercial  payloads.   This  research 
will  assist  OCST  in  managing  risks  and  evaluating  launch 
applications. 

In  FY  1993,  OCST  published  a  Final  Programmatic  Environmental 
Impact  Statement  for  Reentry  Vehicles,  as  well  as  a  joint 
Environmental  Impact  Statement  with  the  State  of  Hawaii  for  the 
Hawaiian  commercial  launch  facility. 

In  FY  1993,  OCST  plans  to  complete  development  and  evaluation  of 
traffic  modelling  that  characterizes  the  space  environment  and 
the  risks  associated  with  commercial  space  transportation 
activities. 

In  FY  1993,  OCST  research  will  evaluate  factors  that  affect  risks 
in  space  and  determine  their  relationship  to  design  and 
operational  practices.   This  research  will  lead  to  identification 
of  options  that  commercial  operators  can  use  to  mitigate  risks 
posed  by  their  operations,  including  minimization  of  orbital 
debris,  and  options  for  risk  management  strategies  which  OCST  can 
use  to  manage  the  risks  of  the  increasing  and  diversifying 
commercial  space  transportation  activities. 

Additional  plans  for  FY  1993  include: 

o  A  Document  Circular  System  to  store,  update,  distribute,  and 
track  publicly  available  documents. 

o  Development  of  a  detailed  enforcement  program. 

o  Regulations  restructuring  the  license  process,  including 
site  and  long-term  launch  licenses. 

o  Vehicle  design  and  approval  procedures,  and/or  standards  for 
commercial  launch  ranges  and  certain  on-orbit  activities. 

o  Regulations  regarding  financial  responsibility. 

o  Criteria  for  determining  the  adequacy  of  tracking, 

telemetry,  and  other  vehicle/site  requirements  in  support  of 
commercial  launch  and  recovery  activities. 

FY  1992  &  FY  1993  Costs:   $993  &  $1,205 
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1.    Evaluation  Criteria  and  Standards  for  Commercial 
Onerations  ($650) 

The  commercial  transportation  industry  has  been  in  a  state  of 
steady  evolution  since  1984.   New  technologies  and  methods  are 
continuously  being  implemented,  as  illustrated  by  the  following 
examples: 

o  Launch  Vehicles:   Vehicles  such  as  EER's  Conestoga,    AMROC's 
HyFlyer,    Orbital  Sciences  Corporation's  Pegasus,    and 
International  Microspace's  Orbital   Express   utilize  new 
propulsion,  guidance,  and  structural  systems.   Major  launch 
companies  continually  redesign  their  existing  vehicles  to 
increase  their  competitiveness  by  incorporating  more 
advanced  technologies,  the  Atlas  HAS  and  Delta  7925  being 
two  examples. 

o  Launch  Modes:   Launches  are  no  longer  limited  to  a  land- 
based  pad,  with  launches  from  aircraft  already  occurring  and 
sea-based  launches  planned. 

o  Payloads:   Under  the  CSLA,  OCST  is  responsible  for 

determining  whether  payloads  not  otherwise  licensed  by  the 
FCC  or  Department  of  Commerce  would  jeopardize  the  public 
health  and  safety,  safety  of  property,  or  other  U.S. 
interests.   Experimental  progress,  has  spawned  a  number  of 
companies  offering  on-orbit  materials  processing  and 
biological  services.   Reentry  systems  that  return 
experiments  and  materials  to  earth  or  dispose  of  non- 
operational  spacecraft  are  already  in  development. 
Constellations  of  low-earth  orbiting  satellites  for  mobile 
communications  are  planned. 

o  Commercial  Launch  Sites:   Under  the  CSLA,  OCST  is 

responsible  for  licensing  the  operation  of  commercial  launch 
sites.   New  launch  facilities  and  sites  are  being  developed 
at  locations  not  previously  used  for  launch  operations. 

To  fulfill  its  mandate  under  the  Commercial  Space  Launch  Act, 
OCST  is  utilizing  a  multifaceted  regulatory  program  to  ensure 
that  changes  in  the  industry  contribute  both  to  the  protection  of 
public  safety,  and  industry  growth  and  competitiveness.   OCST's 
research  is  designed  to  identify  and  gain  knowledge  on  new 
developments,  identify  the  safety  issues  the  new  developments 
present,  and  examine  different  regulatory  mechanisms  appropriate 
for  each  development.   Results  of  OCST's  analysis  include  these 
two  examples : 

o  Flight  Termination  Systems  (FTS)  may  not  significantly 

reduce  risks  for  certain  space  transportation  vehicles  over 
major  portions  of  their  flights,  and  may  actually  create 
greater  hazards.   Tracking  research  is  yielding  similar 


96 


999 


conclusions. 


o  If  not  properly  managed,  planned  reentries  of  launch  vehicle 
components  in  order  to  reduce  space  object  population  may 
create  higher  risk  for  the  public  than  the  original  launch 
of  the  entire  vehicle  and  payload. 

Although  OCST  research  continues  to  support  licensing  actions, 
standards  development  will  be  a  focus  in  1994.   In  particular, 
the  regulatory  and  safety  analysis  envisioned  for  1994,  include 
the  establishment  of  qualification  and  licensing  criteria  for 
safety  personnel  employed  by  the  licensee,  licensee  policies  and 
procedures,  and  safety  related  hardware  systems. 


a. 


Commercial  Operator  Qualifications  [$150] 


The  adequate  performance  of  many  key  safety  functions  by 
commercial  launch  or  site  personnel  is  imperative  in  order 
to  ensure  public  safety  in  most  launch  activities.   These 
functions  include,  but  are  not  limited  to,  those  responsible 
for  flight  termination,  flight  analyses  for  determining 
vehicle  destruct  parameters,  or  issuing  commands  to  initiate 
key  events  such  as  reentry,  etc.   The  qualifications  of  such 
personnel  must  be  assessed  to  ensure  the  public  will  be 
adequately  protected. 

Discussions  with  industry  have  shown  that  industry  sees  a 
competitive  benefit  from  standardization,  and  has  already 
begun  to  move  in  that  direction.   For  example,  a  community 
college  near  Kennedy  Space  Center  has  set  up  an  "Institute 
For  Space  Technology, "  which  provides  NASA  with  a  pool  of 
qualified  individuals  to  support  some  of  its  operations  at 
the  Kennedy  Space  Center. 

The  benefits  of  standardization  to  industry  are  great.  As 
stated  by  a  company  in  a  response  to  the  National  Space 
Council's  Space  Exploration  Initiative  Outreach  Program,  the 
benefits  include  "an  opportunity  to  avoid  costly 
duplications  of  effort  in  maintaining  safety  and  reliability 
standards . "  The  company  adds  that  the  value  goes  beyond  a 
reduction  in  the  resultant  training  costs  and  hardware 
production  costs.   "The  value  will  be  most  evident  in  the 
changes  in  industry  philosophy,  methodology  and  procedures." 
As  pointed  out  in  the  response,  "Federal  recognition  is 
essential  for  standardization,  paperwork  reduction  and 
process  streamlining."  The  benefits  to  OCST  are  also  great. 
Before  the  Office  issues  a  license  to  a  company  to  conduct 
space  transportation  operations,  it  analyzes  the  company's 
personnel  qualifications  in  all  areas  that  could  effect 
public  safety.   By  standardizing  personnel  qualifications 
wherever  appropriate,  the  Office  would  streamline  the 
evaluation  process  across  the  entire  spectrum  of  its 


97 


1000 


licensing  operations. 


The  Office  in  the  past  has  studied  what  particular  jobs 
would  be  appropriate  for  standardization,  the  skills 
required,  and  for  each  job  category  the  basis  for 
implementing  the  standard,  e.g.,  whether  it  should  be  the 
completion  of  a  formal  training  program,  the  passing  of  a 
test,  the  need  to  have  certain  job  experience.   The  initial 
research  was  largely  complete  by  1993.   However,  the 
industry  is  now  at  the  point  where  job  categories  are  better 
defined,  requiring  more  detailed  research.   In  the  short 
term  the  Office  will  likely  concentrate  on  range  safety 
personnel  that  ensure  that  launch  vehicles  are  safely 
launched  into  space.  The  emergence  of  commercial  spaceports 
means  that  those  individuals  are  not  employees  of  federal 
range  operators  with  established  training  programs.   In  FY 
1994,  OCST  will  likely  define  standards  and  their  approval 
criteria  and  will  develop  a  detailed  program  to  implement 
any  standards  that  require  regulatory  initiatives. 

b.  Safety  Operations.  Procedures  and  Practices   [$150] 

The  Office  must  consider  safety-related  operations  and 
procedures  over  a  wide  variety  of  space  transportation 
activities.   Commercial  operations  now  encompass  a  number  of 
different  launch  sites,  launch  vehicles,  and  launch  modes 
(such  as  air-launched  vehicles) .  Non- government  commercial 
launch  ranges  will  employ  unique  range  safety  procedures 
differing  by  launch  site  and  vehicle  type.   The  delivery  of 
payloads  to  desired  orbits  require  safety  procedures  to 
protect  existing  satellites  and  to  reduce  the  possibility  of 
generating  orbital  debris.   Reentry  vehicles  do  not  rely  on 
Flight  Termination  Systems,  making  the  procedures  used  to 
perform  the  complex  memeuvers  necessary  to  bring  them  from 
space  back  to  earth  critical  to  ensuring  the  safety  of  the 
public. 

To  establish  baselines  for  standards,  and  to  aid  in  its 
assessment  of  safety  policies  and  procedures  proposed 
by  industry  for  commercial  activities,  OCST  will 
require  research  that  wi.ll  develop  methodologies  for 
evaluating  the  adequacy  of  safety  procedures.   Failure 
of  OCST  to  develop  the  means  to  properly  evaluate 
proposed  safety  procedures  designed  to  eliminate  or 
minimize  risk  to  the  public  could  have  significant 
consequences . 

c.  Safety  and  Reliability  of  Critical  Safety  Systems 
[$250] 

OCST's  research  will  provide  the  basis  for  OCST's 
evaluation,  analysis  and  approval  processes  for  license 
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applications,  OCST's  guidance  to  industry,  standards,  and 
regulations  that  govern  the  design  of  commercial  space 
transportation  hardware  systems.   The  hardware  systems  that 
affect  the  safety  of  commercial  space  transportation 
activities  include  vehicles,  vehicle  systems,  and  launch 
site  equipment.   For  example,  the  Flight  Termination  Systems 
(FTS)  approach  to  managing  risks,  which  destroys  errant 
expendable  launch  vehicles,  includes  critical  airborne 
hardware  systems  as  well  as  ground-based  tracking  and 
display  systems,  all  of  which  must  work  together  to  achieve 
safety. 

OCST  will  conduct  risk  and  dispersion  analyses,  investigate 
system  failure  modes,  and  will  conduct  cost-benefit  analyses 
to  develop  evaluation  criteria  and  requirements  for 
commercial  manufacturers  and  operators.   Without  clearly 
defined  requirements  by  the  Federal  government  early  in  the 
hardware  development  process  (perhaps  2-3  years  prior  to 
use) ,  industry  may  lose  time,  money,  and  its  competitiveness 
due  to  design  changes  late  in  the  process  necessary  to  meet 
acceptable  public  safety  levels. 

Public  safety  is  much  more  dependent  on  the  reliability  of  a 
complex  set  of  system  hardware  than  every  before  because  of: 

o    On-board  navigation  and  flight  termination  systems 

utilizing  the  Global  Positioning  System  (GPS)  and  fiber 
optic  components  radically  different  from  systems  used 
ty  existing  government  ranges. 

o    New  launch  and  design  concepts,  including  a  system  for 
safely  returning  the  vehicle  and  the  payload  to  the 
launch  site  given  a  malfunction  during  ascent. 

o    Manufacturing  processes  possibly  creating  unique 
hazards  during  on-orbit  and  reentry  operations. 

o    Profit-driven  commercial  facilities,  making  it  likely 
that  both  infrastructure  and  operations  will  differ 
from  those  at  Government  ranges . 

Thus,  OCST  will  focus  its  research  on  these  and  other 
concepts  where  the  public  safety  relies  on  the  safety  and 
reliability  of  complex  system  hardware. 

d.   Commercial  Pavload  Safety  [$100] 

Under  the  Act,  OCST  must  evaluate  and  approve  commercial 
space  transportation  payloads  that  are  not  licensed  or 
authorized  by  another  U.S.  Government  agency.   It  must 
ensure  that  the  launch  of  these  payloads  will  not  jeopardize 
public  health  and  safety,  safety  of  property,  or  any  U.S. 
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national  security  or  foreign  policy  interest.   OCST's 
research  in  this  area  is  directed  at  developing  the 
knowledge  base  to  determine  possible  impacts  of  such 
pay loads  while  they  are  being  transported  to  their 
preplanned  orbital  positions  or  being  returned  to  an  earth 
surface  recovery  site. 

Many  commercial  spacecraft  and  payloads  that  will  be 
developed  by  industry  may  contain  toxic,  radioactive,  or 
other  hazardous  materials  that  could  endanger  the  public 
during  the  transport  of  these  payloads  to  and  from  space. 
In  space,  structures  and  systems  that  support  the  payloads 
may  also  have  long  term  impacts  on  safety  of  property  in 
space . 

Additionally,  as  commercial  payloads  and  their  functions 
become  more  sophisticated,  complex  on-orbit  activities  will 
be  conducted,  including  maneuvers  and  operations  associated 
with  reentry,  docking,  fluid  transfer  between  spacecraft, 
and  power  transmission.   These  create  a  need  for  additional 
understanding  of  risks  and  the  factors  that  affect  safety. 
Failure  of  a  spacecraft  or  an  explosion  may  create  orbital 
debris  which  poses  risks  to  other  spacecraft  on  orbit. 

OCST's  analysis  will  provide  an  extensive  understanding  of 
the  interrelationships  between  the  payload,  the  spacecraft 
and  launch  vehicle,  and  public  safety,  and  will  define  the 
factors  that  determine  whether  a  hazard  exists.  OCST  will 
also  be  researching  approaches  to  regulate  these  activities 
to  the  extent  necessary  to  protect  the  public  without 
unnecessarily  limiting  the  opportunities  for  future  growth. 

2.    Environmental  Issues  ($225) 

OCST's  involvement  in  this  area  is  mandatory  under  law.   In 
particular,  OCST  is  responsible  for  compliance  with  the  National 
Environmental  Policy  Act  (NEPA) ,  and  the  Clean  Air  Act  of  1990. 
OCST's  licensing  process  is  a  major  Federal  action  subject  to  the 
requirements  of  NEPA,  and  affects  primarily  the  licensing  of 
commercial  space  launches  and  the  operation  of  commercial  launch 
sites,  and  to  some  extent  new  payloads.   In  implementing  NEPA, 
OCST  complies  with  the  Council  on  Environmental  Quality's 
regulations  for  implementing  the  procedural  provisions  of  NEPA 
(40  CFR  Parts  1500-1508)  and  DOT'S  Order  on  considering 
environmental  impacts  (DOT  Order  5610. IC). 

Proposed  commercial  launches  and  facilities  require  the 
preparation  of  environmental  assessments  or  environmental  impact 
statements  (EA/EIS's).   In  most  cases,  the  cost  burden  of 
developing  and  preparing  environmental  data  and  documentation 
falls  on  the  applicant.   OCST  should  soon  be  completing  a  joint 
Federal/State  EIS  with  the  State  of  Hawaii  for  a  proposed 
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commercial  rocket  launching  facility,  and  this  multimillion 
dollar  study  has  been  funded  almost  entirely  by  the  State. 

Because  of  the  positive  impacts  of  a  commercial  launch  facility 
on  local  economies,  other  state  governments  such  as  Alaska  are 
showing  interest.   A  similar  arrangement  to  that  achieved  with 
Hawaii  will  most  likely  have  been  initiated  with  Florida  and 
other  proposed  commercial  launch  sites.   Each  proposed  facility 
will  require  assessment  of  environmental  impacts,  and  a  number  of 
issues  may  arise. 

In  some  cases,  OCST  develops  baseline  documents  such  as 
Programmatic  EA's  in  a  particular  area  of  commercial  space 
transportation  because  the  study  applies  to  an  entire  segment  of 
the  industry,  and  no  single  company  should  bear  the  cost.   Common 
elements  are  identified,  their  potential  impact  on  the 
environment  analyzed,  and  the  results  documented  for  use  in 
future  license  application  evaluations.   Examples  of  this  include 
the  "Programmatic  Environmental  Assessment  of  Commercial 
Expendable  Launch  Vehicle  (ELV)  Programs"  in  1986,  and  the 
"Programmatic  EIS  for  Reentry  Vehicles  (Rvs)"  in  1992. 

As  the  industry  and  technology  continues  to  evolve,  OCST  will 
continue  to  develop  resources  such  as  the  Programmatic  EA  and  the 
Reentry  Vehicle  EIS  and  other  baseline  documents  to  aid  in  its 
regulatory  duties.   In  addition,  research  will  be  necessary  to 
address  upcoming  issues  such  as  the  impacts  of  commercial  launch 
operations  on  the  ozone,  and  impacts  of  new  propellants  and 
technologies  as  they  are  developed  and  proposed  for  commercial 
use. 

3.    Orbital  Safety  ($250) 

The  launch  activities  that  OCST  has  overseen  in  the  past  have 
been  traditional  launches  to  geotransfer  orbit  and  suborbital 
launches.   Potential  hazards  to  the  public  increase  as  the 
diversity  the  activities  in  space  increase.   For  example,  by  1993 
vehicles  are  expected  that  will  maneuver  in  space  and  return  to 
earth.   These  vehicles  may  land  in  the  continental  U.S.  near 
population  centers  several  times  a  year,  potentially  creating 
serious  risks  to  the  public  if  not  well  managed.   Industry  will 
also  have  launched  the  first  of  the  low  earth  orbit 
communications  satellite  constellations  which  the  Federal 
Communications  Commission  began  processing  in  1992 .   These 
constellations  could  soon  consist  of  as  many  as  200  satellites  in 
low  earth  orbit,  and  require  relatively  frequent  replacements. 
One  such  system  is  shown  in  Figure  4.   This  translates  directly 
to  magnitude  increases  in  launches  with  new  vehicles,  new  types 
of  operations,  and  the  increased  use  of  certain  regions  of  space. 
Other  space  transportation  vehicles  will  fly  through  these 
regions  to  deliver  their  pay loads,  thus  requiring  OCST  to  manage 
the  associated  risks. 
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Because  OCST  must  eventually  approve  any  conunercial  vehicle  or 
transportation  operation,  industry  continually  consults  with  OCST 
to  determine  how  their  space  plans  and/or  concepts  will  be 
affected  by  Federal  regulatory  processes.   It  is  typical  that 
industry  will  consult  with  OCST  at  least  2-3  years  prior  to 
finalizing  its  proposals  and  applying  for  licenses.   Thus,  OCST's 
risk  management  program  and  licensing  process  must  not  only  meet 
the  needs  of  the  current  space  activities,  but  OCST  must  also  be 
in  a  position  to  guide  industry's  future  with  Federal  policies 
and  regulatory  requirements  that  will  encourage  growth  while 
maintaining  public  safety.   For  example,  the  satellite  industry 
has  already  consulted  with  OCST  regarding  requirements  for  launch 
operators  to  deorbit  expended  launch  vehicles  to  minimize  risks 
in  space  and  free  space  for  other  uses .   Such  measures  may  in 
fact  increase  risks  to  the  public  on  earth,  and  therefore  need  to 
be  managed  carefully. 

In  order  to  develop  the  appropriate  strategies  and  regulatory 
framework  to  ensure  public  safety,  OCST  must  understand  the 
environment  and  the  risks  in  space  posed  by  commercial  launch 
activities.   OCST's  research  is  directed  at  attaining  a 
comprehensive  understanding  of  the  environment  (i.e.,  space 
traffic)  in  which  launch  vehicles  travel,  the  interaction  between 
launch  vehicles  and  this  environment,  and  the  risks  associated 
with  these  launch  operations. 

The  greatest  risk  to  spacecraft  and  launch  vehicles  in  space  is 
the  presence  of  debris  in  orbit.  Much  of  this  consists  of,  or 
has  been  caused  by,  spent  rocket  bodies.   Thus,  OCST  has  a  great 
interest  in  assessing  those  risks.  Although  OCST  has  been 
involved  with  a  number  of  interagency  groups  that  address  this 
issue,  including  the  Interagency  Working  Group  on  Orbital  Debris, 
OCST  has  not  had  the  resources  to  adequately  address  these  risks. 
The  American  Institute  of  Aeronautics  and  Astronautics  recommends 
that  OCST  take  a  more  proactive  role  in  this  area. 

The  approaches  and  goals  of  OCST's  research  are  unique  to 
commercial  space  transportation  activities,  similar  in  character 
and  purpose  to  research  conducted  by  the  U.S.  Coast  Guard  or 
Federal  Aviation  Administration  for  marine  and  air  safety.  Most 
safety  research  conducted  by  other  space  agencies,  such  as  NASA 
or  DOD,  tends  to  be  program  specific  and  deals  only  with  the 
orbital  debris  aspect  of  space  safety.   OCST  will  incorporate  the 
data  produced  by  other  agencies'  research  efforts  for  specific 
applications,  and  perform  research  necessary  to  develop  a 
coherent  strategy  for  managing  commercial  transportation  risks 
"from  the  top  down". 

National  Space  Policy  states  that  all  space  sectors  will  seek  to 
minimize  the  creation  of  [orbital]  debris,  but  also  recognizes 
that  action  should  be  taken  in  a  judicious  manner  in  light  of 
international  competitiveness  and  industry  viability 
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implications.   Thus,  OCST's  research  will  develop  strategies  to 
evaluate  traffic  in  space  (e.g.,  design  requirements,  operating 
procedures) ,  excimine  costs  and  benefits  to  society,  and  assist 
OCST  in  determining  an  appropriate  framework  (e.g.,  voluntary 
standards,  Federal  regulations)  to  ensure  public  safety  without 
undue  burden  on  the  industry. 

C.    DOME.qTTC  POLICY  ANALYSIS  $398 

Objectives :   To  analyze  and  facilitate  policy  initiatives  to 
foster  commercial  space  transportation  by  the  U.S.  private 
sector,  in  consonance  with  the  Commercial  Space  Launch  Act,  as 
amended;  to  encourage  private  sector  responsibility  for 
development  and  enhancement  of  national  space  transportation 
capability;  to  identify  national  commercial  space  launch  vehicle 
and  infrastructure  needs  and  to  assess  alternative  means  of 
meeting  those  needs;  to  participate  actively  in  all  national 
policy,  strategy  or  guidance  deliberations  affecting  the 
commercial  space  launch  industry,  including  those  led  by  the 
National  Economic  Council  and  the  National  Security  Council;  to 
carry  out  DOT'S  responsibilities  as  lead  agency  for  commercial 
space  transportation  policy;  to  prepare  position  papers  on  policy 
issues  for  use  in  testimony,  speeches,  and  regulations;  to 
support  the  policy  activities  of  the  Commercial  Space 
Transportation  Advisory  Committee  (COMSTAC) ,  the  premier  space 
transportation  advisory  group;  and  to  conduct  evaluations  of 
regulatory  actions  under  consideration  by  OCST. 

Ac  c  omp 1 i  shment  s : 

The  Office  continued  to  play  an  important  role  in  the  formulation 
of  policies  affecting  the  U.S.  commercial  space  transportation 
industry.   These  efforts  included  evaluations  of  regulations 
dealing  with  financial  responsibility  and  the  licensing  process. 
OCST's  vigorous  involvement  in  the  interagency  process  resulted 
in  the  inclusion  of  an  important  policy  element  in  the 
Presidential  National  Space  Launch  Strategy,  namely  that  the 
potential  economic  impacts  on  industry,  the  industrial  base, 
competitiveness,  and  the  public  interest  be  among  the  factors 
considered  in  evaluating  disposition  options  for  excess  ballistic 
missiles.   OCST  promoted  fair  trade  relationships  through  its 
participation  under  the  leadership  of  the  Office  of  the  U.S. 
Trade  Representative  in  negotiations  with  the  European  Space 
Agency  (ESA) ,  the  Russian  Space  Agency,  and  the  People's  Republic 
of  China  (PRO .   The  basic  objective  was  to  establish  a  "level 
playing  field"  such  that  the  U.S.  launch  industry  not  be  harmed 
by  unfair  competition  from  either  subsidized  foreign  or  non- 
market  economies. 

At  the  National  Space  Council,  OCST  participated  on  behalf  of  the 
Department  of  Transportation  in  the  development  of  policies 
affecting  the  commercial  space  launch  industry.   In  these 
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efforts,  OCST  provided  a  commercial  space  transportation 
perspective  otherwise  not  represented  by  the  participating 
agencies.   OCST  also  negotiated  with  other  agencies  to  resolve 
differences  among  recommended  policy  positions. 

On  a  general  level,  DOT'S  representation  on  the  National  Space 
Council  helped  establish  a  policy  framework  that  created  a 
positive  business  environment  for  commercial  space. 

OCST  has  also  been  actively  involved  in  the  formulation  of 
government  space  policy  regarding  a  number  of  ongoing  issues, 
including  nuclear  power  and  propulsion  in  space,  single  stage  to 
orbit  vehicle  concepts  and  research,  orbital  debris,  LANDSAT,  the 
Earth  Observing  System,  the  National  Aerospace  Plane  (NASP) ,  the 
Space  Exploration  Initiative,  UN  space  coordination,  and  other 
issues  on  which  Federal  policy  is  being  developed.   In  each  of 
these  activities,  OCST  has  sought  to  affirm  existing  statutory 
policies  to  promote,  encourage,  and  facilitate  the  U.S. 
commercial  space  transportation  industry.   In  particular,  OCST 
has  encouraged  federal  agencies  to  take  account  of  these  policies 
in  their  research,  development,  and  procurement  activities.   Such 
recommendations  influenced  the  Joint  Program  Office  for  the 
National  Launch  System  (now  defunct)  in  its  decision  to  include  a 
more  commercially-oriented  vehicle  in  its  program  development 
plans.   OCST  has  also  encouraged  Federal  agencies  to  purchase 
space  goods  and  services,  including  space  transportation,  on  a 
commercial  basis  to  the  maximum  feasible  extent.   OCST  has  also 
encouraged  Federal  agencies  to  consider  potential  commercial 
spinoffs  and  needs  in  their  procurement  processes. 

Furthermore,  OCST  serves  as  the  primary  government  resource  for 
information  regarding  the  demand  for  commercial  launches  for 
communications,  materials  processing,  remote  sensing,  navigation, 
position  location,  science,  and  other  payloads;  the  supply  of 
commercial  launch  services  in  the  domestic  and  international 
markets;  summaries  and  analyses  of  policies  pertaining  to  the 
U.S.  commercial  space  launch  industry;  assessments  of  the 
international  competitiveness  of  the  U.S.  commercial  space 
transportation  industry;  and  the  infrastructure  needs  of  the  U.S. 
commercial  launch  providers.   This  information  is  provided  to 
companies,  study  groups,  and  other  agencies  on  a  routine  basis, 
both  in  the  form  of  one-time  and  ongoing  reports. 

OCST  has  a  vigorous  research  program  underway  to  underpin  such 
policy  development  efforts.   These  research  activities  include 
economic  analyses  of  the  fair  market  value  of  excess  government 
assets,  long-term  launch  market  projections,  the  assessment  of 
launch  infrastructure  needs,  and  the  development  of  a  data  base 
on  immediate  and  long-term  foreign  entities  in  the  international 
launch  market.   Other  important  efforts  include  assessment  of  the 
Russian  space  industry  and  the  potential  impact  of  its 
participation  in  the  world  market.  Another  important  effort  is 
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analysis  of  pricing  behavior  by  China  and  Russia  in  the 
international  conmercial  space  launch  market. 

OCST  also  maintains  close  liaison  and  provides  support  to  the 
Congressionally  chartered  Commercial  Space  Transportation 
Advisory  Committee  (COMSTAC) .   This  enhances  OCST's  ability  to 
determine  industry  concerns  on  relevant  issues  and  to  take  them 
into  account  during  policy  development. 

In  terms  of  launch  technology  development  initiatives,  CXTST 
worked  closely  with  NASA  and  DOD  staff  engaged  in  Single  Stage 
Rocket  Technology  (SSRT)  activities  to  urge  continuing  attention 
to  the  interests  and  concerns  of  the  U.S.  commercial  space 
transportation  industry  regarding  improvements  in  design, 
production,  and  launch  of  current  and  future  vehicles.   OCST  also 
participated  actively  in  the  formulation  of  NASA's  component 
technology  development  plan  designed  to  enhance  the  efficiency 
and  competitiveness  of  the  current  fleet  of  U.S.  ELV's.   For 
example,  OCST  participated  in  meetings  to  assess  government  and 
industry  needs.   OCST  also  coordinated  discussions  between  NASA 
and  industry  regarding  a  draft  report  for  the  component 
technology  plan.   At  NASA's  request,  OCST  coordinated  a  formal 
COMSTAC  review  of  the  plan  and  final  report,  which  resulted  in  a 
nearly  unanimous  vote  of  approval.   This  level  of  support  and 
commercial  sector  involvement  led  to  enhanced  political  viability 
both  within  NASA  and  in  deliberations  in  Congress. 

With  regard  to  orbital  debris,  OCST  participated  actively  in 
interagency  policy  development  activities.   OCST  successfully 
urged  the  U.S.  delegation  to  the  Consultative  Committee  on 
International  Radio  (CCIR)  to  oppose  Japanese  and  British  efforts 
to  impose  a  rigid  regulatory  regime  that  would  have  adversely 
affected  the  emerging  LEO  communications  sector. 

With  regard  to  nuclear  power  and  propulsion  in  space  (NPPS) ,  OCST 
promoted  efforts  by  an  interagency  committee  to  understand  the 
policy  implications  of  the  benefits  and  costs  of  NPPS.   OCST  also 
sought  to  prevent  premature  foreclosure  of  potential  commercial 
applications  of  NPPS. 

OCST  successfully  worked  with  the  Department  of  State,  the 
National  Telecommunications  and  Information  Administration,  and 
the  Federal  Communications  Commission  to  urge  the  U.S.  delegation 
to  the  World  Administrative  Radio  Conference  to  advocate  the 
allocation  of  sufficient  spectriam  to  support  satellite 
telecommunications  in  low  earth  orbit.   This  spectrum  was  indeed 
allocated  as  advocated  early  in  1992. 

OCST  conducted  rigorous  economic  impact  evaluations  of 
regulations  and  rules  affecting  the  commercial  space 
transportation  industry.  OCST  conducted  such  evaluations  for 
regulations  dealing  with  financial  responsibility  and  the 
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licensing  process. 


Under  the  Commercial  Space  Launch  Act,  as  amended,  Federal 
agencies  are  required  to  consult  with  the  Secretary  of 
Transportation  in  establishing  amounts  to  be  paid  for  launch 
property  or  services.   To  enable  the  Secretary  to  fulfill  these 
statutory  responsibilities,  OCST  developed  a  methodology  to 
assess  fair  market  value  of  excess  government  space  assets  made 
available  to  the  private  sector.   Using  this  methodology,  OCST 
made  a  number  of  specific  fair  market  price  assessments  for 
individual  cases  involving  the  sale  of  excess  ballistic  missiles 
and  space  launch  components  to  ensure  that  appropriate  prices 
were  charged  and  that  no  serious  adverse  economic  impacts  were 
suffered  by  the  industry. 

FY  1992  &  FY  1993  Costs:   $587  &  $387 

1.    Domestic  Industry  Policy  ($298) 

OCST  is  responsible  for  supporting  the  Secretary  in  implementing 
the  Department  of  Transportation's  lead  agency  responsibilities 
for  developing,  coordinating  and  articulating  Federal  commercial 
space  transportation  policy.   These  lead  responsibilities  are 
assigned  to  the  Department  by  the  President's  National  Security 
Directive  on  Space  Policy.   The  primary  forum  for  OCST's  policy 
role  is  the  National  Economic  Council,  where  the  Department  is 
represented  along  with  the  Departments  of  State,  Commerce, 
Defense,  Treasury,  and  Justice,  the  Office  of  Management  and 
Budget,  the  National  Aeronautics  and  Space  Administration,  and 
the  Office  of  the  United  States  Trade  Representative. 

In  a  National  Economic  Council  working  group,  OCST  has  led  the 
effort  to  enhance  the  international  competitiveness  of  the  U.S. 
launch  industry  through  lower  cost  and  more  reliable  launch 
vehicles  and  improved  infrastructure.   These  efforts  are  focused 
on  making  improvements  to  existing  vehicles  and  developing  new 
vehicle  concepts,  such  as  those  based  on  the  Single  Stage  Rocket 
Technology  program  with  the  Strategic  Defence  Initiative 
Organization.   OCST  has  been  working  with  NASA  and  DoD  on  the 
proposed  component  technology  progreim.  Also,  the  Department  has 
promoted  the  policy  of  active  consideration  by  U.S.  agencies  of 
commercial  space  launch  needs  when  making  decisions  on 
improvements  to  national  launch  vehicles  and  infrastructure.  The 
Department  has  also  strongly  supported  the  maiximum  feasible  use 
of  commercial  launch  services  by  the  U.S.  Government,  commercial 
access  to  government  launch  facilities,  and  other  issues 
important  to  the  commercial  sector. 

OCST  participates  in  policy  development  activities  of  the 
National  Economic  Council  on  matters  relating  to  the  commercial 
space  launch  industry.   It  was  an  important  contributor  to  the 
Commercial  Space  Launch  Strategy,  the  Commercial  Space  Policy 
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Guidelines,  the  National  Space  Launch  Strategy,  and  the  Space 
Nuclear  Power  and  Propulsion  Policy  Statement.   OCST  is  actively 
involved  in  current  national  space  policy  deliberations  on  global 
change  and  remote  sensing.   OCST's  efforts  have  included  the 
development  of  substantial  elements  of  basic  strategies  and 
policies,  analysis  of  data,  drafting  and  review  of  background 
papers  for  the  National  Economic  Council  and  the  National  Space 
Council,  participation  in  extensive  interagency  negotiations,  and 
drafting  policy  documents  at  the  National  Space  Council. 

The  growing  participation  of  the  commercial  space  transportation 
industry  in  the  global  launch  market  is  raising  issues  involving 
the  national  security  and  foreign  policy  implications  of 
commercial  negotiations,  which  require  substantial  OCST 
representation  to  ensure  that  U.S.  economic  and  commercial 
interests  are  considered. 

As  discussed  earlier,  the  Department  has  also  coordinated  vital 
industry  studies  on  the  serious  need  for  improved  launch  vehicles 
and  infrastructure.   These  studies  were  conducted  at  DOT'S 
request  by  the  Commercial  Space  Transportation  Advisory  Committee 
and  the  Aerospace  Industries  Association.  OCST  also  sponsors  and 
supports  studies  of  industry  growth  and  market  trends  to 
determine  the  adequacy  or  shortcomings  of  government  regulatory 
policy.   OCST  also  assesses  the  economic  issues  associated  with 
the  possible  disposition  of  excess  and  surplus  government  launch 
assets,  including  missiles.  All  of  these  studies  are  provided  to 
the  National  Economic  Council  in  various  space  advisory  groups. in 
support  of  policy  initiatives. 

The  need  for  regular  participation  in  National  Economic  Council 
and  National  Security  Council  policy  formulation  efforts  will 
continue  for  the  foreseeable  future. 

2.    Regulatory  Impact  Analysis  ($100) 

As  a  result  of  its  statutory  regulatory  responsibilities,  OCST  is 
required  to  analyze  the  economic  impacts  of  proposed  regulatory 
actions  on  all  entities  potentially  affected  by  such  actions. 
The  growth  of  the  commercial  space  transportation  industry  to 
encompass  new  activities  such  as  reentry  vehicle  operations  and 
the  development  of  commercial  launch  facilities  drives  the  need 
for  regulatory  initiatives.   However,  it  is  essential  that 
regulatory  policy  designed  to  protect  the  public  interest  does 
not  impose  needless,  inequitable  barriers  to  entry  and  operation 
for  the  industry. 

OCST  has  completed  regulatory  impact  analyses  of  user  fees, 
financial  responsibility,  and  licensing  regulations.   As  new 
regulatory  issues  emerge,  OCST  will  conduct  rigorous  analyses  to 
ensure  that  regulation  of  the  industry  is  no  more  extensive  than 
required  to  protect  the  public  interest. 
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D.    INTERNATIONAL  TRADE  MONTTORINn  AND  POr-TCY  ANALY.qiS    $80 

Objectives:   To  monitor  and  assess  the  performance,  reliability, 
availability,  and  price  of  U.S.  and  foreign  launch  services  in 
order  to  gauge  the  international  competitiveness  of  the  U.S. 
commercial  space  transportation  industry;  to  develop  policy 
initiatives  to  achieve  equitable  international  accords  on  space 
launch  trade;  to  provide  a  commercial  perspective  in  U.S.  policy 
development  affecting  national  security  and  foreign  policy 
implications  of  commercial  space  launch  transactions;  and  to 
participate  actively  in  all  national  policy,  strategy  or  guidance 
deliberations,  both  domestic  and  international,  affecting  the 
U.S.  commercial  space  transportation  industry. 

Accomplishments: 

In  the  context  of  its  statutory  mandate  to  promote,  encourage, 
and  facilitate  the  U.S.  commercial  space  transportation  industry, 
OCST  was  extensively  involved  in  promoting  fair  trading 
relationships  with  other  members  of  the  international  market  for 
launch  services.   In  particular,  it  provided  data,  technical 
analysis  and  policy  recommendations  for  the  U.S.  positions,  and 
actively  participated  as  a  principal  in  three  USTR-led 
negotiations:   "rules  of  the  road"  negotiations  with  the  European 
Space  Agency;  negotiations  with  the  People's  Republic  of  China 
(PRO;  and  negotiations  with  the  Russian  Space  Agency.   It 
chaired  the  Working  Group  on  Information  for  the  Trade  Policy 
Staff  Committee  to  assess  compliance  of  the  PRC  with  the  U.S.-PRC 
agreement  on  commercial  space  transportation.   OCST  also 
conducted  research  to  assess  the  policy  ramifications  of  emerging 
commercial  opportunities  and  pitfalls  in  the  former  Soviet 
republics  for  the  U.S.  space  transportation  industry. 

OCST  successfully  argued  for  continued  restrictions  on  Russian 
access  to  INMARSAT  launches  in  order  to  avoid  predatory  pricing 
and  unfair  trade  practices.   (Russia  was  given  access  to  the 
launch  as  a  one-time  exception  to  existing  policy.) 

FY  1992  &  FY  1993  Costs:   $0  &  $78 

Development  and  Implementation  of  International  Launch  Services 
Trade  Accords  ($80) 

OCST  provides  extensive  support  to  the  Secretary  and  Deputy 
Secretary  in  implementing  the  guidance  in  the  Commercial  Space 
Launch  Strategy,  which  calls  for  the  development  of  international 
principles  of  free  and  fair  trade  in  commercial  launch  services. 
Such  principles  are  essential  to  the  viability  of  the  U.S. 
commercial  launch  industry,  particularly  as  international 
competition  increases  in  the  launch  market  in  the  next  few  years. 
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OCST  chairs  the  Working  Group  on  Information,  an  interagency 
committee  established  by  the  implementation  plan  for  the 
Memorandum  of  Agreement  (MOA)  between  the  Government  of  the 
United  States  of  America  and  the  Government  of  the  People's 
Republic  of  China  (PRO  Regarding  International  Trade  in 
Commercial  Launch  Services.   OCST  performs  a  majority  of  the 
analyses  and  administration  in  the  monitoring  and  assessment 
effort.   Monitoring  efforts  will  continue  for  the  remainder  of 
the  MOA,  and  for  any  subsequent  MOA's.   The  Department's  role  in 
commercial  space  transportation  and  its  success  in  monitoring  the 
US-PRC  Memorandum  of  Agreement  have  established  it  as  the  lead 
agency  for  monitoring  responsibilities  with  regard  to  any  launch 
services  agreements  reached  with  Europe,  Russia,  Japan,  Australia 
or  other  countries. 

OCST  has  been  a  lead  participant  in  developing  principles  and 
guidelines  as  well  as  transition  arrangements  that  will  be 
contained  in  a  trade  agreement  with  Russia.   OCST  carries  out  all 
tasks  and  responsibilities  for  international  trade  monitoring  and 
policy  analysis  and  formulation  regarding  the  competitiveness  of 
the  U.S.  commercial  space  transportation  industry  in  the  world 
launch  market . 

E.   PROGRAM  AFFAIRS  $78 

Objectives:   To  support  the  growth  and  international 
competitiveness  of  the  U.S.  commercial  space  transportation 
industry;  and  to  demonstrate  here  and  abroad  that  the  U.S.  space 
transportation  industry  has  the  full  confidence  and  backing  of 
the  U.S.  government  in  its  commitment  to  provide  timely, 
efficient  and  reliable  space  transportation  services  to  domestic 
and  international  customers. 

Accomplishments: 

OCST  continued  its  program  of  support  and  representation  for  the 
U.S.  commercial  space  transportation  industry  during 
International  Space  Year  (ISY  1992),  participating  in  special  ISY 
1992  activities  along  with  its  full  schedule  of  domestic  and 
international  conferences,  exhibits  and  symposia.   This  included 
participating  in  and  exhibiting  at  the  World  Space  Congress  held 
September  1  through  4  at  the  Washington  Convention  Center. 

The  Office  continued  its  close  liaison  with  the  industry,  working 
primarily  with  the  Commercial  Space  Transportation  Advisory 
Committee  (COMSTAC) .   The  COMSTAC  has  become  increasingly 
recognized  within  the  space  community  for  the  authority  and 
credibility  with  which  it  functions,  demonstrated  in  part  through 
its  reports  to  and  recommendations  for  the  Secretary  of 
Transportation.   For  example,  the  report,  Research  &  Technoloav 
Program  for  Enhancing  the  Competitiveness  of  the  Current  U.S. 
Expendable  Launch  Fleet.  April  1992,  assessed  the  needs  of  the 
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U.S.  commercial  expendable  launch  vehicle  industry  for  research 
and  technology  development .   A  COMSTAC  Task  Group  recommended 
that  U.S.  policy  should  direct  that  surplus  strategic  assets  not 
destroyed  by  the  U.S.  Government  not  be  used  for  any  commercial 
purposes . 

The  educational  activities  of  OCST  included  a  program  to 
encourage  the- increase  in  the  number  of  women,  minorities  and 
disadvantaged  individuals  in  the  transportation  work  force. 
Working  with  both  public  and  private  institutions,  the  Office 
promoted  the  connection  between  educational  achievement, 
particularly  in  math  and  science,  and  future  employment  in 
exciting  and  rewarding  fields  such  as  commercial  space 
transportation . 

FY  199:>  &   FY  1993  Costs:   $66  &  $77 

1.    Industry  Activities  ($64) 

To  continue  to  meet  its  statutory  responsibility  to  promote  and 
facilitate  U.S.  commercial  space  transportation,  OCST  will 
participate,  as  appropriate,  in  conferences,  seminars, 
exhibitions  and  symposia.   The  Office  will  update  its  printed  and 
audiovisual  materials  to  reflect  new  technologies  and 
developments  in  the  space  transportation  field  and  to  emphasize 
U.S.  determination  to  remain  a  leader  in  the  highly  competitive 
international  space  transportation  sector.  As  the  industry  grows 
and  international  competition  intensifies,  OCST  will  intensify 
its  efforts  to  demonstrate  our  government's  commitment  to  this 
essential  activity. 

As  the  space  transportation  industry  matures  and  expands,  it  is 
doubly  important  that  the  Office  remain  in  close  touch  with  the 
industry.   In  an  industry  dominated  world-wide  by  governments  and 
government  affiliated  entities,  it  is  essential  that  the  U.S. 
Government  support  our  industry  as  an  international  competitor, 
particularly  since  U.S.  launchers  are  still  largely  dependent 
upon  U.S.  Government  launch  facilities. 

As  the  sponsor  of  COMSTAC,  the  principal  industry  group  dealing 
with  space  transportation  issues,  the  Office  coordinates  its 
activities  and  provides  staffing  and  support.   COMSTAC  members 
are  appointed  by  the  Secretary  and  include  top  officials  from  the 
major  segments  of  the  commercial  space  transportation  industry, 
comprised  of  launch  companies,  satellite  operators,  and  financial 
and  insurance  firms.  Although  COMSTAC  does  not  exercise  program 
management  or  regulatory  development  responsibilities  and  makes 
no  decisions  directly  affecting  the  programs  of  the  Office,  it 
serves  as  a  forum  for  the  discussion  of  issues  involving  the 
relationship  between  government  and  industry  and  advises  the 
Secretary  on  space  transportation  issues. 


Ill 


1014 

2.    Public  Liaison  Activities  ($14) 

Historically,  a  significant  portion  of  U.S.  launches  and  their 
payloads  have  been  by  foreign  governments  or  organizations 
contributing  substantial  sums  to  the  U.S.  balance  of  trade,  and 
our  commercial  space  capabilities  are  considered  a  strategic 
asset  in  national  defense  planning.   Using  the  news  media, 
various  available  forums,  and  printed  and  audiovisual  materials, 
OCST  will  continue  to  stress  these  important  aspects  of  this 
industry,  as  well  as  respond  to  all  queries  from  the  news  m^dia. 
Congress  and  the  public.   As  the  range  of  activities  conducted  in 
space  broadens  and  new  vehicles  and  services  come  to  market, 
there  is  a  need  for  additional  communication  activities  and 
materials,  as  well  as  updating  those  in  use. 
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OFFICE  OF  THE  SECRETARY 
PAYMENTS  TO  AIR  CARRIERS 

PROGRAM  AND  FINANCING  (in  thousands  of  dollars) 


Identification  code  1992  1993  1994 

69-0150-0-1-402 actual  est.  est. 


Program  by  activities: 
10.00     Section  419  subsidy  (total  obli- 
gations) (object  class  41.0) 1922  2274 

Financing: 

21.40     Unobligated  balance,  start  of  year -4196  -2274 

24.40     Unobligated  balance  available, 

end  of  year 2274  

40.00        Budget  authority  (appropriations).  0  0 


Relation  of  obligations  to  outlays: 

71.00     Total  obligations 1922  2274 

72.40     Obligated  balance,  start  of  year 12844  10253 

74.40     Obligated  balance,  end  of  year -10253              

90.00         Outlays 4513  12527 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

PAYMENTS  TO  AIR  CARRIERS 

PROGRAM  AND  PERFORMANCE 

The  Secretary  of  Transportation,  through  powers  of  delegation  and 
review,  administers  the  section  419  subsidy  program,  which  was  added 
as  part  of  the  Airline  Deregulation  Act  of  1978.   Subsidies  under  this 
program  are  paid  to  airlines — primarily  commuter  carriers.   Beginning 
in  1992,  this  program  is  funded  out  of  the  Airport  and  Airway  Trust 
Fund. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

COMMISSION  ON  AVIATION  SECURITY  AND  TERRORISM 


PROGRAM  AND  FINANCING  (in  thousands  of  dollars) 


Identification  code  1992  1993             1994 

69-1850-0-1  -407 actual est; est. 

Relation  of  obligations  to  outlays: 

71.00     Total  obligations 63  4 

72.40     Obligated  balance,  start  of  year -4              

74.40     Obligated  balance,  end  of  year -14              .... 

90.00         Outlays 45  4 


1018 

DEPARTMENT  OF  TRANSPORTATION 

OFFICE  OF  THE  SECRETARY 

COMMISSION  ON  AVIATION  SECURITY  AND  TERRORISM 

PROGRAM  AND  PERFORMANCE 

The  Commission  on  Aviation  Secnirity  and  Terrorism  reviewed  and 
evaluated  policy  options  in  connection  with  aviation  security  with 
particular  reference  to  the  destruction  on  December  21,  1988,  of  Pan 
American  World  Airways  Flight  103.   The  Commission  was  terminated  in 
1990. 
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Intragovernnental  funds: 


DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

WORKING  CAPITAL  FUND 

Necessary  expenses  for  operating  costs  and  capital  outlays  of  the 
Department  of  Transportation  Working  Capital  Fund  not  to  exceed 
($93,000,000]  $93,108,000   shall  be  paid,  in  accordance  with  law,  from 
appropriations  made  available  by  this  Act  and  prior  appropriations 
Acts  to  the  Department  of  Transportation,  together  with  advances  and 
reimbursements  received  by  the  Department  of  Transportation. 
(Department  of  Transportation  and  Related  Agencies  Appropriations  Act, 
1993.) 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

WORKING  CAPITAL  FUND 


PROGRAM  AND  FINANCING  (In  thousands  of  dollars) 


Identification  code 
69-4520-0-4-407 


1992 
actual 


1993 
est. 


1994 
est. 


Program  by  activities: 
Operating  Expenses: 

Printing  and  graphics  activities: 

00.01     Direct  operating  expenses 18985         19420         19841 

00.02    Overhead  expenses 1451             997           1110 

Support  services  activities: 

00.10     Direct  operating  expenses 23523         31962          19727 

00.11     Overhead  expenses 1447           1375             895 

Library  sennces: 

00.20    Direct  operating  expenses 2337           2495           2552 

00.21     Overhead  expenses 179             128             143 

Transportation  computer  activities: 

00.30    Direct  operating  expenses 22578         32322         44133 

00.31     Overhead  expenses 1269           1273            1699 

00.91        Total  operating  expenses 71769         89972          90100 

Capital  investment  (purchase  of  equipment): 

01 .01  Printing  and  graphics  activities 46 

01.02  Support  senm^es  activities 315 

01 .03  Library  sennces 0 

01 .04  Transportation  computer  activities..  1344 

01 .91      Total  capital  investment 1705 

10.00      Total  obligations 73474 

Financing: 

21 .90    Unobligated  balance,  start  of  year -7746 

24.90    Unobligated  balance  available, 

end  of  year 11303 

68.00       Budget  authority  (gross):  Spending 

authority  from  offsetting 

collections  (new) 77031  93000         931 08 

Relation  of  obligations  to  outlays: 

71 .00    Total  obligations 73474 

72.40    Obligated  balance,  start  of  year 1 6804 

74.40    Obligated  balance,  end  of  year -10837 

87.00       Outlays  (gross) 79441  93000  93108 


50 

30 

831 

30 

12 

12 

2135 

3028 

93000 

2936 

3008 

93108 

11303 

-11303 

11303 

11303 

93000 

93108 

10837 

10837 

-10837 

-10837 

Adjustments  to  budget  authority  and  outlays: 
88.00    Deductions  for  offsetting  collections: 

Federal  funds -77032 

89.00    Budget  authority  (net) 

90.00    Outlays  (net) 2409 


-93000       -93108 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

WORKING  CAPITAL  FUND 

PROGRAM  AND  PERFORMANCE 

The  Working  Capital  Fund  finances  common  administrative  services 
that  are  centrally  performed  in  the  interest  of  economy  and  efficiency 
in  the  Department. 

Services  rendered  are  charged  at  rates  that  return  in  full  all 
operating  expenses,  including  a  normal  reserve  for  accrued  annual 
leave  and  depreciation  of  equipment.   The  fund  is  reimbursed  by  the 
operating  administrations  and  offices  being  served. 

The  activities  of  the  Working  Capital  Fund  include: 

Printing  and  graphics.  —  Provides  the  necessary  services  needed  to 
support  the  production  and  procurement  of  Department  printing  and 
graphics  and  serves  as  the  production  and  procurement  authority  for 
the  Department's  graphics,  materials,  exhibits  and  photography. 

Support  services.  —  Provides  for  programs  such  as  communications, 
mail,  building  management,  chauffeur,  and  security. 

Library.  —  Provides  a  resource  for  historical  information  and  aids 
in  the  dissemination  and  exchange  of  technical  and  other  information. 

Transportation  computer  activities.  —  Provides  the  necessary 
services  needed  to  support  information  processing  services  which 
include  networking,  processing  of  data,  systems  management  and 
training. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

WORKING  CAPITAL  FUND 

OBJECT  CLASSIFICATION  (In  thousands  of  dollars) 


Identification  Code  FY  1992        FY  1993        FY  1994 

69-4520-0-4-407  Actual  Estimate       Estimate 


Personnel  compensation: 

11.1  Full-time  permanent 

11.3  Other  than  full-time  permanent.. 
1 1 .5  Other  personnel  compensation... 
11.9  Total  personnel  compensation. 

12.1  Civilian  personnel  benefits 

13.0         Benefits  for  former  personnel 

21 .0         Travel  and  transportation  of 

persons 

22.0         Transportation  of  things 

23.3         Communications,  utilities,  and 

miscellaneous  charges 

24.0         Printing  and  reproduction 

25.0         Other  services 

26.0         Supplies  and  materials 

31 .0         Equipment 

32.0         Land  and  structures 

41.0         Grants,  subsidies,  and 

contributions 

99.9  Total  obligations 


12,122 
628 

14,166 
580 

14,500 
539 

431 

13,181 

2,251 

1,988 

529 

15,275 

2,507 

1,900 

552 

15.591 
2,685 
1,910 

223 

426 

454 

211 

215 

221 

5,977 
2 

9,372 
-0- 

8,815 
-0- 

43.123 

2.143 

4,370 

-0- 

54.269 

3.419 

5,617 

-0- 

55,575 

3,454 

4,403 

-0- 

5 

-0- 

-0- 

73,474 

93,000 

93.108 

Personnel  Summary 


Total  compensable  workyears: 

Full-time  equivalent  employment 343  351  340 

Full-time  equivalent  of  overtime 

and  holiday  hours 5  5  5 
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WORKING  CAPITAL  FUND 


(Dollars  in 

Thousands) 
FY  1993 

FY  1992 

Enacted/ 

FY  1994 

Actual 

Estimate 

Estimate 

Difference 

Permanent  Positions... 

331 

334 

332 

-2 

Full-Time  Equivalents. 

343 

351 

340 

-11 

Ceiling 

334 

341 

336 

-5 

Non-Ceiling 

9 

10 

4 

-6 

Obligation  Limitation. 

.  $73,474 

$93,000 

$93,108 

$108 

DESCRIPTION  OF  WORKING  CAPITAL  FUND 

The  Working  Capital  Fund  (WCF)  finances  common  administrative 
services  that  are  centrally  performed  in  the  interest  of  economy 
and  efficiency  in  the  Department  of  Transportation  (DOT). 
Services  rendered  are  charged  at  rates  that  return  all  operating 
expenses  in  full,  including  a  normal  reserve  for  accrued  annual 
leave  and  depreciation  of  equipment.   The  Fund  is  reimbursed  by 
the  Operating  Administrations  (OA's)  and  other  customers  being 
served. 

FY  1994  BUDGET  REQUEST 

The  FY  1994  WCF  request  reflects  an  increase  of  $108,000  and  a  net 
decrease  of  2  positions  and  11  FTEs  from  the  FY  1993  enacted 
level . 

Mandatory  increases  of  $3,123,000  are  requested  to  cover  pay 
raises,  merit  pay  and  within-grades  increases,  and  inflation  or 
outside  vendor  increases.   These  fixed  costs  must  be  paid,  and  if 
obligation  authority  is  not  sufficient  to  cover  these  costs,  the 
basic  level  of  services  provided  to  the  OA's  must  be  reduced. 
Partially  offsetting  these  increases  are  reductions  totalling 
$2,304,000  for  management  savings  and  one-time  costs  which  will 
not  recur  in  FY  1994,  for  a  total  net  mandatory  increase  of 
$819,000. 

This  budget  includes  total  program  reductions  of  $3,424,000, 
10  positions  and  19  FTEs  which  are  partially  offset  by  program 
increases  of  $2,713,000,  8  positions  and  8  FTEs  needed  to  fund 
critical  enhancements  to  the  Departmental  Accounting  and  Financial 
Information  System  (DAFIS),  to  transfer  operations  from  the  Office 
of  the  Secretary  (OST)  reimbursable  activity  to  the  WCF  where  they 
would  be  more  appropriately  funded;  and  to  consolidate  the  DOT 
executive  motor  pool  from  the  OA's  into  WCF. 
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67-439  0-93-33 


It  should  be  noted 
budget  activity  tit 
now  listed  under  a 
Activities."   Addit 
with  telecommunicat 
"Support  Services" 
title.   This  change 
related  support  act 
reflect  the  organiz 
telecommunications 
Office  of  Informati 
consistent  with  the 
1986,  which  defines 
management  of  both 


1024 


that  budget  items  formerly  listed  under  the 
led  "Transportation  Computer  Activities"  are 
new  title,  "Information  Resource  Management 
ionally,  $11,953,000  and  12  FTEs  associated 
ions  services  have  been  transferred  from  the 
budget  activity  and  placed  under  this  new 

will  appropriately  align  ADP  systems  and  their 
ivities  within  the  WCF,  and  more  accurately 
ational  structure  of  OST  in  which  ADP  and 
functions  are  assigned  to  the  Director  of  the 
on  Resource  Management.   This  consolidation  is 
Paperwork  Reduction  Reauthorization  Act  of 
Information  Resource  Management  to  include  the 
ADP  and  telecommunications  activities. 


Following  is  a  detailed  narrative  describing  our  request  by  the 
five  WCF  budget  activities. 


WORKING  CAPITAL  FUND 
(Dollars  in  Thousands) 


FY  1992 
Actual 

FY  1993 

Enacted/ 

Estimate 

FY  1994 
Estimate 

Differe 

Oblig. 

Limit. 

$   401 

snce 

Printing  & 
Graphics 

Obliq. 
$19,038 

FTE 
65 

Oblig. 
Limit. 

$19,470 

FTE 
65 

Oblig. 
Limit. 

$  19,871 

FTE 
64 

FTE 
-1 

Support 
Services 

23,846 

130 

32,793 

146 

19,757 

129 

-13,036 

-17 

Library 

2,337 

33 

2,507 

33 

2,564 

31 

57 

-2 

Info.  Res. 
Mgmt.  Act. 

23,929 

27 

34,457 

36 

47,069 

48 

12,612 

12 

Admin. 
Support 

4.324 

8? 

3,773 

71 

3.847 

68 

74 

-3 

Total 

$73,474 

343 

$93,000 

351 

$93,108 

340 

$108 

-11 

PRIHTING  AND  GRAPHICS 

This  budget  activity  provides  the  services  required  to  support  the 
production  and  procurement  of  DOT  printing  and  graphics .   In 
addition,  this  activity  serves  as  the  production  and  procurement 
authority  for  DOT'S  graphics,  exhibit,  and  photography  functions. 


Chanaes  in  ReBoxircea 

Total  Increase  in  Obligation  Authority: 
Total  Decrease  in  FTEs:   -1 


$401,000 
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Mandatory  Changes i   $419,000 


This  includes  reductions  for  non-recurring  costs  for  one-time 
printing  jobs  and  equipment  purchases  ($669,000)  and  management 
savings  related  to  the  reduced  cost  for  contracted  graphics 
services  and  printing  on  two  sides  of  paper  ($120,000).   These  are 
offset  by  increases  for  personnel  compensation  and  benefits 
($80,000)  for  annualization  of  FY  1993  pay  raise,  normal 
within-grade  and  merit  pay  increases,  increased  benefit  costs,  as 
well  as  a  2.7  percent  price  increase  for  travel  ($1,000),  a 
8.9  percent  increase  in  costs  of  contracted  printing  ($977,000) 
and  a  2.7  percent  increase  for  other  non-personnel  costs 
($150,000) . 

Program  Decreases 

Printing  and  Graphics  Program  Reductions;   -$18,000  and  -1  FTE 

A  reduction  of  $18,000  and  one  FTE  is  proposed  for  this  activity. 

SUPPORT  SERVICES 

This  budget  activity  provides  the  services  required  to  support  the 
programs  of  DOT  such  as  mail,  building  management,  chauffeur 
services,  security  and  investigations. 

Chances  in  Resoxirces 

Total  Decrease  in  Obligation  Authority:   -$13,036,000 
Total  Decrease  in  FTEs:   -17 

Mandatory  Changes <   -$942,000 

This  includes  reductions  for  non-recurring  costs  for  one-time 
equipment  purchases  and  contract  services  ($1,507,000).   These  are 
offset  by  increases  for  personnel  compensation  and  benefits 
($249,000)  for  annualization  of  FY  1993  pay  raise,  normal 
within-grade  and  merit  pay  increases,  increased  benefit  costs,  and 
2.7  percent  price  increases  for  travel  ($8,000)  and  other 
non-personnel  costs  ($308,000). 

Transfersi   -$11,953,000  and  -12  FTEs 

In  addition,  it  is  requested  that  $11,953,000  and  12  FTEs  related 
to  telecommunications  services  be  transferred  from  Support 
Services  to  Information  Resource  Management  Activities.   This 
action  will  consolidate  all  information  technology  resources  into 
one  budget  activity.   The  rationale  for  this  transfer  has  been 
discussed  earlier. 
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Program  DecreaBes 

Reassignment  of  Accounting  Functions;   -$185,000  and  -5  FTEs 

A  decrease  of  $185,000  and  5  FTEs  within  the  Office  of  Financial 
Management  reflects  the  transfer  of  responsibility  for  Office  of 
the  Inspector  General  and  the  Research  and  Special  Programs 
Administrations  (RSPA)  accounting  support  from  OST  to  the  Federal 
Aviation  Administration. 

Other  Support  Services  Program  Reductions;   -$150,000  and  -6  FTEs 

Other  reductions  of  $150,000  and  6  FTEs  are  proposed  for  this 
activity. 

Program  Increases 

Consolidation  of  Executive  Motor  Pool;   $108,000  and  3  FTEs 

DOT  has  21  executive  use  vehicles.   To  comply  with  the  President's 
directive  on  reducing  the  number  of  such  vehicles,  the  Department 
will  create  a  consolidated  executive  motor  pool  in  the  WCF  which 
will  service  executive  transportation  needs  for  each  OA,  except 
the  USCG.   In  addition  to  other  activities,  the  WCF  motor  pool 
funds  seven  of  the  Department's  executive  vehicles  and  drivers. 
An  increase  of  $108,000  and  three  FTE's  is  needed  to  provide  for  a 
total  of  nine  vehicles  and  ten  drivers  for  the  consolidated 
executive  motor  pool.   This  consolidation  will  result  in  annual 
savings  of  more  than  $250,000  in  the  OA's. 

Transit  Benefit  Program;   $86,000  and  3  FTEs 

The  budget  proposes  $86,000  and  three  FTEs  to  support  the 
administrative  operation  of  the  transit  benefit  program.   In 
January  1992,  the  Department  initiated  its  transit  benefit  program 
for  DOT  employees.   At  that  time,  the  administrative  operations 
portion  of  the  program  was  funded  with  each  OA  reimbursing  OST  for 
its  fair  share  of  the  costs.   The  administrative  operations  of  the 
program  would  be  more  appropriately  funded  under  the  WCF  since 
this  is  a  Departmentwide  program.   The  WCF  could  bill  each  OA 
without  the  costly  and  time  consuming  effort  of  preparing  separate 
reimbursable  agreements  required  under  the  reimbursable  authority. 
OA's  would  continue  to  pay  directly  for  the  actual  cost  of  the 
fare  benefits  provided  to  their  employees. 

LIBRARY 

This  budget  activity  provides  a  resource  for  historical 
information  and  aids  in  the  dissemination  and  exchange  of 
technical  and  other  information  important  to  the  progress  of 
transportation . 

Chanoea  In  Resourcee 

Total  Increase  in  Obligation  Authority:   $57,000 
Total  Decrease  in  FTEs:   -2 
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Mandatory  Ctuuigesi      $93,000 


This  includes  reductions  for  non-recurring  costs  for  one-time 
contract  services  ($8,000)  and  increases  for  personnel 
compensation  and  benefits  ($73,000)  for  annualization  of  FY  1993 
pay  raise,  normal  within-grade  and  merit  pay  increases,  increased 
benefit  costs,  and  2.7  percent  price  increase  for  other 
non-personnel  costs  ($28,000). 

Program  Decreases 

Library  Program  Reductions;   -$36,000  and  -2  FTEs 

A  reduction  of  $36,000  and  two  FTEs  is  proposed  for  this  activity. 

INFORMATION  RBSOURCB  MAKAGKMSWT  ACTIVITIBS 

This  budget  activity  provides  the  necessary  services  needed  to 
support  information  processing  services  which  include  networking, 
telecommunications,  processing  of  data,  maintenance,  applications 
development,  systems  management,  and  training.   It  also  provides 
the  supplies,  hardware,  and  software  needed  to  operate  the 
services . 

Changes  in  Resources 

Total  Increase  in  Obligation  Authority:   $12,612,000  (Includes 

transfer  of  $11,953,000) 
Total  Increase  in  FTEs:   12  (Includes  transfer  of  12  FTEs) 

Mandatory  Changes i   $1,045,000 

This  includes  increases  for  personnel  compensation  and  benefits 
($151,000)  for  annualization  of  FY  1993  pay  raise,  normal 
within-grade  and  merit  pay  increases,  increased  benefit  costs,  as 
well  as  a  2.7  percent  price  increase  for  travel  ($2,000)  and  a 
2.7  percent  increase  for  other  non-personnel  costs  ($254,000).   In 
addition,  a  14.7  percent  increase  ($638,000)  is  needed  for 
increased  cost  for  a  new  telephone  system  service  contract.   The 
current  contract's  service  rates  are  significantly  below  market. 
It  is  expected  that  the  new  contract  will  increase  costs  to  market 
rates . 

Transfers!   $11,953,000  and  12  FTEs 

An  increase  in  this  activity  of  $11,953,000  and  12  FTEs  reflects 
an  offsetting  adjustment  for  the  transfer  of  telecommunications 
activities  from  the  Support  Services  function.   The  need  for  this 
action  is  explained  under  the  Support  Services  function. 
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Program  DecreaseB 


Information  Resource  Management  Program  Reductions;   -$2,905,000 
and  -2  FTEs 

A  reduction  of  $2,905,000  and  two  FTEs  is  proposed  for  this 
activity. 

Program  Increases 

DAFIS  Enhancements /Maintenance;   $2,519,000  and  2  FTEs 

An  increase  of  $2,322,000  is  requested  to  fund  the  continued 
enhancement/maintenance  of  DAFIS  via  reimbursable  agreement  with 
Mike  Monroney  Aeronautical  Center  (MMAC),  the  Department's  design 
agent  for  DAFIS.   Funding  will  support  reimbursement  for  MMAC 
contractual  services,  computer  services,  travel,  and  equipment 
upgrades . 

In  FY  1994,  DAFIS  moves  from  a  developmental  phase  to  a  fully 
operational,  enhancement/maintenance  phase.   During  DAFIS 
development,  efforts  were  directed  almost  exclusively  toward 
establishing  a  basic,  standard  core  accounting  system  for 
departmentwide  use.   This  was  an  appropriate  first  step  in 
improving  DOT  financial  management  capabilities.   Now  it  is 
necessary  to  address  growing  user  demands  and  broader  financial 
management  information  needs  to  fully  meet  the  requirements  of  the 
CFO  Act. 

Throughout  the  enhancement/maintenance  phase,  DAFIS  must  expand  to 
provide  better  tools  to  financial  and  progreim  managers,  increase 
productivity,  and  address  changing  user  needs.  In  an  environment 
of  change,  increased  quality  assurance  and  configuration  control 
capabilities  are  critical  to  manage  the  system.  Finally,  as  the 
core  system  design  is  over  10  years  old,  it  is  necessary  to  make 
enhancements  to  take  advantage  of  newer  automated  technologies . 

As  other  agencies  that  have  made  large  investments  in  systems 
development  have  found,  absent  sufficient  resources  for  continual 
system  change,  growth,  and  improvement,  new  systems  will  quickly 
begin  to  deteriorate  and  never  achieve  their  full  benefits.   Lack 
of  attention  to  enhancement/maintenance  will  spawn  nonstandard 
subsidiary  systems,  and  DOT  will  continue  to  suffer  financial 
management  weaknesses  as  a  result.   The  dynamic  enhancement/ 
maintenance  phase  of  DAFIS  is  within  the  funding  levels  projected 
by  the  DAFIS  Cost  Benefit  Analysis. 

In  addition,  two  additional  staff  and  $197,000  will  be  required 
which  were  previously  funded  under  a  DAFIS  reimbursable  agreement 
with  RSPA  for  DAFIS  work  at  the  Volpe  National  Transportation 
Systems  Center.   As  FY  1993  completes  the  systems  development  and 
implementation  phase  of  the  DAFIS  project,  these  resources  will  be 
redirected  to  DAFIS  operation  and  maintenance  and  systems 
enhancement  activities. 
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ADMINISTRATIVB  SUPPORT 


The  budget  activity  provides  the  administrative  support  for  the  WCF 
including  personnel,  accounting,  and  procurement  support. 

Changes  in  ReeourceB 

Total  Increase  in  Obligation  Authority:   $74,000 
Total  Decrease  in  FTEs:  -3 

Mandatory  Changes t   $204,000 

This  includes  increases  for  personnel  compensation  and  benefits 
($170,000)  for  annualization  of  FY  1993  pay  raise,  normal 
within-grade  and  merit  pay  increases,  and  2.7  percent  price 
increases  for  travel  ($4,000)  and  other  non-personnel  costs 
($30,000) . 

Program  Decreaees 

Management  Improvements ;   -$112,000  and  -2  FTEs 

A  decrease  of  $112,000  and  2  FTEs  reflects  anticipated  savings  from 
instituting  management  efficiencies  within  the  Office  of  Financial 
Management . 

Other  Administrative  Support  Program  Reductions;   -$18,000  and 
-1  FTE 

A  reduction  of  $18,000  and  one  FTE  is  proposed  for  this  activity. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

MINORITY  BUSINESS  RESOURCE  CENTER  PROGRAM  ACCOUNT 

For  the  cost  of  direct  loans  $300,000  as  authorized  by  49  U.S.C. 
332:  Provided  further,    That  these  funds  are  available  to  subsidize 
gross  obligations  for  the  principal  amount  of  direct  loans  not  to 
exceed  $7,500,000.   In  addition,  for  administrative  expenses  to  carry 
out  the  direct  and  guaranteed  loan  programs,  $400,000.  (Department  of 
Transportation  and  Related  Agencies  Appropriations  Act,    1993.) 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

MINORITY  BUSINESS  RESOURCE  CENTER 
PROGRAM  ACCOUNT 

PROGRAM  AND  FINANCING  (in  thousands  of  dollars) 


Identification  code  1992  1993  1994 

69-0155-0-1-407  actual  est.  est. 


Program  by  activities: 
00.03     Direct  loan  subsidy  .  .  . 
00.09     Administrative  expenses 
10.00     Total  obligations 


Financing: 
40.00     Budget  authority  (appropriation) 

71.00     Total  obligations 

90.00     Outlays 


300 

400 

300 
400 

700 

700 

700 

700 

700 

700 

700 

700 

Loan  levels  (in  thousands  of  dollars) 


Identification  code                                                                   1992             1993             1994 
69-0155-0-1-407 actual est est. 

Direct  loan  levels  suppportable  by  subsidy 
budget  authority: 

1150      Direct  loan  levels 7500  7500 

1 1 59  Total  direct  loan  levels 

Direct  loan  subsidy  (in  percent): 
1329      Weighted  average  subsidy  rate 

Direct  loan  subsidy: 
1 339        Total  subsidy  budget  authority 

Direct  loan  subsidy  outlays: 

1 349  Total  subsidy  outlays 

Major  subsidy  assumptions: 

1350  Default  rate 

1 360        Interest  rate 


7500 

7500 

4.00 

4.00 

300 

300 

300 

300 

10.00 

10.00 

3.88 

4.88 
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DEPARTMENT  OF  TRANSPORTATION 

OFFICE  OF  THE  SECRETARY 

MINORITY  BUSINESS  RESOURCE  CENTER  PROGRAM  ACCOUNT 

PROGRAM  AND  PERFORMANCE 

Office  of  Small   and  Disadvantaged  Business  Utilization 
(OSDBO) /Minority  Business  Resource  Center    (MBRC) .    -   The  OSDBU/MBRC 
provides  assistance  in  obtaining  short-term  working  capital  and 
bonding  for  disadvantaged,  minority,  and  women-owned  businesses 
(DBE/MBE/WBEs) .   In  fiscal  year  1994,  the  short-term  loan  program  will 
focus  on  the  lending  of  working  capital  to  DBE/MBE/WBEs  for 
transportation-related  projects  in  order  to  strengthen  their 
competitive  and  productive  capabilities. 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

MINORITY  BUSINESS  RESOURCE  CENTER  PROGRAM  ACCOUNT 

OBJECT  CLASSIFICATION  (in  thousands  of  dollars) 


Identification  Code  FY  1992        FY  1993        FY  1994 

69-0155-0-1-407    Actual  Estimate       Estimate 


25.2         Other  Services -0-  400  400 

41.0         Grants,  subsidies,  and  contributions -o-  300  300 

99.9  Total  obligations -0-  700  700 
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KBRC  LOAM  PROGRAM 

OFFICB  OF  SiraT.T.  atro  DISADVAHTAGBD  BPSINESS  OTILIZATIOH 

MIWORITY  BUSIMESS  RESODRCB  CBMTER 

(S  in  thousands! 

FY  1993     FY  1994 
FY  19921/   Estimate    Estimate  Differenct 

Minority  Business 

Resource  Center  $    700     $     700    $  

Loan  Program  $  7,500     $   7,500      

1/        The  MBRC  loan  program  was  funded  under  Salaries  and  Expenses 
Appropriations  in  prior  years. 

The  Office  of  Small  and  Disadvantaged  Business  Utilization  (OSDBU) , 
Minority  Business  Resource  Center  (MBRC)  designs  &nd  conducts  a 
coordinated  program  of  activities  directed  at  stimulating, 
promoting  and  actively  assisting  minority  business  enterprises  and 
small  and  disadvantaged  business  participation  in  Departmental 
procurement  and  Federal  financial  assistance  activities. 

The  OSDBU  Short  Term  Lending  Program  (STLP)  en2d>les  minority, 
women-owned  and  disadvantaged  business  enterprises  (DBEs)  to  obtain 
critically  needed  short  term  working  capital  at  prime  interest 
rates  for  transportation-related  projects.  The  basic  eligibility 
requirements  for  applicants  are:  (1)  the  applicant  must  hold  a 
current,  valid  certification  as  a  DBE  from  an  agency  applying  DOT 
certification  requirements  and,  (2)  the  firm  must  possess  a 
transportation-related  contract  which  supports  the  application. 
The  STLP  is  administered  by  OSDBU 's  MBRC  in  conjunction  with  a 
minority  bank. 

In  completing  the  STLP  loan  applications,  applicants  should  be 
prepared  to  provide  the  following  minimum  information:  (1)  three 
years  of  financial  and  income  tax  statements,  (2)  contract  and 
corporate  information,  (3)  cash  flow  analysis  for  the  period  of  the 
loan,  (4)  education,  technical  and  business  background  of  the 
con^any  and  employees  and,  (5)  bank  references. 

RBSOURCBS 

The  MBRC  Loan  Program  remains  at  the  same  level  as  funded  in  FY 
1993  ($700,000  which  includes  $300,000  to  cover  loan  losses,  and 
$400,000  for  direct  administrative  cost).  Under  the  Credit  Reform 
Act,  this  level  of  financing  will  support  a  $7.5M  loan  program. 
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DEPARTWENT  OF  ■mANSPORTATION 
OFFICE  OF  T»E  SECRETARY 

MlNORrTY  BUarCSS  RESOURCE  CENTER  DIRECT  LOAN 
FINANCNG  ACCOUNT 

PROGRAM  AND  FINANCING  (in  thousands  of  dollais) 

■deoBicalioncodB  T^2 T^g T583~" 

69-4186-0-3-407 actual  est  est 

Program  by  activities: 

00.01    Directloans 7500  7500 

00.02    IntefestonTreasuiybomNMng 241  514 

10.00    Total  obligations 7741  8014 

Rnandng: 
39.00    Rnandng  authority  (gross) 7741  8014 

Fnandng  aUtiority: 

67.15    Authority  to  borrow  ffidefinite) 7741  7714 

68.00    Spencfng  authority  from 

oftselting  collections 300  300 

Relation  of  oUigatiors  to  outlays: 

71.00    Total  obligations ™™^  7741  8014 

87.00      Rnancing  cfsbusements  (gros^ 0  7741  8014 

Adjustmerts  to  financing  au^Kxity  and  outlays: 
88.00    Deductions  for  cnsetting  collections: 

Fedeialfunds __         :;300         -300 

89.00    Frandng  authority  (net) .....  7441  7714 

90.00    Rnancing  dsbufsemenis  (net) 7441  7714 

STATUS  OF  DIRECT  LOANS  On  thousands  of  dollai^ 

kJentilicationcode T^ Rgg mr~ 

69-4186-0-3-407 actual         est  est 

PortiofB  with  respect  to  appropriations  ad 
bnitaiion  on  obligations: 

1111     Limitalion  on  effect  loars 

1131     Direct  loan  obligations  exempt  from  Iwnitalian...        ,,^         7500  7500 

1150         Total  direct  ban  obligations 7500  7500 

Cimuialive  balance  of  direct  loans  outstanding: 

1210    Outstancfng,  start  of  year 

1231     Disbursements:  Direct  loan  dbtsursemerts _^         7^  7500 

1290    Outstandng.endofyea'. 7500  7500 

OBJECT  CLASSIFICATION  fn  thousands  of  dollars) 

IdentXcaiioncode  T^2 TSSS W5r~ 

69-4186-0-3-407 actual  est  est 

33.0  Imestments  and  loans 7500  7500 

43.0  Irterest  and  cfMdends ™™.  241  514 

99.9       Total  obligations 7741  8014 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 


MINORITY  BUSINESS  RESOURCE  CENTER  DIRECT  LOAN 
LIQUIDATING  ACCOUNT     PROGRAM  AND  FINANCING  ACCOUNT 


STATUS  OF  DIRECT  LOANS  (in  thousands  of  dollars) 

Identification  code                                                                   1992             1993             1994 
69-4187-0-3-407 actual est; est. 

Cumulative  balance  of  direct  loans  outstanding: 

1210        Outstanding,  start  Of  year 1292  1292  1292 

1290  Outstanding,  end  of  year 1292  1292  1292 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRUST  FUND  SHARE  OF  RENTAL  PAYMENTS 
PROGRAM  AND  FINANCING  (in  thousands  of  dollars) 


Identification  code  1992  1993  1994 

69-8066-0-7-407  actual  est.  est. 


Program  by  activities: 
1 0.00     Total  obligations 

(object  class  25.0) 

Financing: 
40.00     Budget  authority  (appropriation) 


46128 
46128 

49047 
49047 

40551 
40551 

46128 
46128 

49047 
49047 

40551 
40551 

Relation  of  obligations  to  outlays: 

71 .00     Total  obligations 

90.00         Outlays 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRUST  FUND  SHARE  OF  RENTAL  PAYMENTS 

PROGRAM  AND  PERFORMANCE 

Beginning  in  1991,  trust  fund  payments  to  GSA  for  headquarters  and 
field  space  rental  and  related  services  were  consolidated  into  this 
account . 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRUST  FUNDS 

PAYMENTS  TO  AIR  CARRIERS 

(LIQUIDATION  OF  CONTRACT  AUTHORIZATION) 

(AIRPORT  AND  AIRWAY  TRUST  FUND) 

For  liquidation  o£  obligations  incurred  for  payments  to  air  carriers 
of  so  much  of  the  compensation  fixed  and  determined  under  section  419 
of  the  Federal  Aviation  Act  of  1958,  as  amended  (49  U.S.C.  138S) ,  as 
is  payable  by  the  Department  of  Transportation,  $38,600,000,  to  remain 
available  until  expended  and  to  be  derived  from  the  Airport  and  Airway 
Trust  Fund:  Provided,    That  none  of  the  funds  in  this  Act  shall  be 
available  for  the  implementation  or  execution  of  programs  in  excess  of 
$38,600,000  for  the  Payments  to  Air  Carriers  program  in  fiscal  year 
[1993]  1994:    Provided  further.    That  none  of  the  funds  in  this  Act 
shall  be  available  for  service  to  communities  not  receiving  such 
service  during  fiscal  year  1991,  unless  such  communities  are  otherwise 
eligible  for  new  service,  provide  the  required  local  match  and  are  no 
more  than  200  miles  from  a  large  hub  airport:  Provided  further.    That 
none  of  the  funds  in  this  Act  shall  be  available  to  increase  the 
service  levels  to  communities  receiving  service  unless  the  Secretary 
of  Transportation  certifies  in  writing  that  such  increased  service 
levels  are  estimated  to  result  in  self-sufficiency  within  three  years 
of  initiation  of  the  increased  level  of  service.  (Department  of 
Transportation  and  Related  Agencies  Appropriation  Act,    1993) . 


138 


1040 

DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRUST  FUND 

PAYMENTS  TO  AIR  CARRIERS 

PROGRAM  AND  FINANCING  (In  thousands  of  dollars) 


Identification  code 
69-8304-0-7-407 


1992 
actual 


1993 
est. 


1994 
est. 


-3373 

-3373 

3373 

3373 

38600 

38600 

Program  by  activities: 
10.00     Total  obligations 

(object  class  41.0) 35227  38600  38600 

Financing: 

21 .49     Unobligated  balance  available,  start  of  year 

24.49     Unobligated  balance  available,  end  of  year 3373 

39.00     Budget  authority 38600 

Budget  authority: 
Current: 
40.00     Appropriation 38600  38600  38600 

40.49     Portion  applied  to  liquidate 

contract  authority -38600        -38600        -  38600 

43.00       Appropriation  (total) 

Permanent: 
69.10     Contract  authority  (96  Stat.  1740) 38600  38600  38600 

Relation  of  obligations  to  ouUays: 

71 .00     Total  obligations 35227 

72.40     Obligated  balance,  start  of  year 

74.40     Obligated  balance,  end  of  year -4368 

90.00         Outiays 30859           30901            38600 


38600 

38600 

4368 

12067 

-12067 

-12067 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 


PAYMENTS  TO  AIR  CARRIERS 
PROGRAM  AND  PERFORMANCE 


The  Secretary  of  Transportation,  through  powers  of  delegation  and 
review   administers  the  section  419  subsidy  program,  which  was  added 
as  part  of  the  Airline  Deregulation  Act  of  1978.   Subsidies  under  this 
program  are  paid  to  airlines — primarily  commuter  carriers  for 
specified  service  to  designated  communities.   Beginning  in  1992   this 
program  is  funded  out  of  the  Airport  and  Airway  Trust  Fund. 
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PAYMENTS  TO  AIR  CARRIERS 


SUMMARY  STATEMENT 
($000) 

FY  1992  FY  1993  FY  1994 

Actual  Enacted  Estimate  Difference 

Budget  Authority     $35,227  $38,600  $38,600        0 

Obligation  Limit.      35,227  38,600  38,600        0 
Liquidation  of 

Contract  Authority  35,227  38,600  38,600        0 

Essential  Air  Service  fEAS) 

This  appropriation  provides  funds  to  subsidize  air  service  to 
small  communities  by  payment  to  air  carriers  under  Section  419  of 
the  Federal  Aviation  Act  of  1958,  as  amended  by  the  Airline 
Deregulation  Act  of  1978,  by  the  Airport  and  Airway  Safety  and 
Capacity  Expansion  Act  of  1987  and  by  the  Omnibus  Budget 
Reconciliation  Act  of  1990. 

EAS  was  established  as  a  transition  program  following  airline 
deregulation.   Authorization  for  the  program  was  extended  through 
September  30,  1998,  by  the  Airport  and  Airway  Safety  and  Capacity 
Expansion  Act  of  1987,  P.L.  100-223.   The  Omnibus  Budget 
Reconciliation  Act  of  1990  authorized  $38.6  million  in  contract 
authority  for  the  program  for  each  year  FY  1992-1998.   The  annual 
amounts  remain  available  until  expended. 

Eligible  communities  under  the  EAS  program  (about  700)  include, 
generally,  communities  that  were  listed  on  air  carrier 
certificates  at  the  time  of  passage  of  the  Airline  Deregulation 
Act  in  October  1978.   As  amended  by  the  Budget  Reconciliation  Act 
of  1990,  eligible  points  are  defined  specifically  as  points  that 
were  eligible  under  section  419(a)  of  the  Federal  Aviation  Act 
before  October  1,  1988,  that  received  scheduled  air  transportation 
at  any  time  after  January  1,  1990,  and  that  did  not  have  their 
eligibility  withdrawn  by  DOT  Orders  89-9-37  or  89-12-52  (26 
communities  were  made  ineligible  by  these  two  orders).   Eligible 
points  include  those  that  receive  subsidized  service  as  well  as 
those  receiving  non-subsidized  service. 

There  are  two  distinct  types  of  section  419  compensation.   The 
first  (referred  to  as  "hold-in")  occurs  when  an  incumbent  carrier 
has  filed  a  notice  of  intent  to  terminate  service  or  reduce  it 
below  the  level  that  is  required  as  essential  service.   In  that 
event,  the  Department  is  required  to  prohibit  the  incumbent 
carrier  from  suspending  service  at  the  community  until  a 
replacement  is  obtained.   Compensation  is  provided  to  the  "held- 
in"  carrier  in  the  interim. 
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The  second  basic  type  of  section  419  rate  is  longer-term 
compensation.   Rates  of  compensation  are  agreed  to  with  air 
carriers  for  future  periods  subject  to  availability  of  funds, 
normally  two  years  in  duration,  at  EAS  points  where  these  carriers 
have  proposed  service,  but  cannot  do  so  without  compensation. 
This  kind  of  section  419  compensation  is  paid  as  reimbursement  to 
carriers  monthly  after  the  Department  has  solicited  proposals  to 
serve  a  point,  has  chosen  a  carrier,  and  the  carrier  has  provided 
service. 

The  $38.6  million  obligation  limitation  requested  for  compensation 
to  small  communities  in  FY  1994  is  premised  upon  maintaining  the 
quality  of  air  service  required  by  P.L.  100-223,  section  419. 

The  budget  estimate  for  FY  1994  assumes  that  approximately  130 
communities  in  the  50  states,  Puerto  Rico  and  the  Pacific  trust 
territories  would  receive  subsidized  service.   This  number  is 
comparable  to  the  number  of  communities  that  received  subsidized 
service  in  FY  1992.   This  reflects  the  anticipation  that  scheduled 
air  transportation  at  some  non-subsidized  EAS  communities  will 
drop  below  the  break-even  level  and  require  compensation  while 
some  currently  subsidized  communities  may  be  approaching 
profitability  and  will  no  longer  require  financial  support.   (For 
example,  in  FY  1992  four  points  ceune  off  subsidy  and  eleven  were 
added . ) 
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DEPARTMENT  OF  TRANSPORTATION 
OFFICE  OF  THE  SECRETARY 

TRUST  FUND 

GIFTS  AND  BEQUESTS 

PROGRAM  AND  FINANCING  fm  thousands  of  dollars) 


Identification  code 

69-8548-0-7-407 

Program  by  activities: 

10.00     Total  obligations  (object  class  25.2) 
Financing: 
Unobhgated  balance,  start  of  year: 

21 .40  Treasury  balance 

21.41  U.S.  securities:  Par  value 

Unobligated  balance,  end  of  year: 

24.40  Treasury  balance 

24.41  U.S.  securities:  Par  value 

39.00        Budget  autfiority 

Relation  of  obligations  to  outiays: 

71 .00     Total  obligations 

78.00     Adjustments  in  unexpired  accounts  . 
90.00        Outiays 


1992 
actual 


1993 
est. 


1994 
est. 


-26 


-64 

-29 

-29 

-1 

-1 

-1 

29 

29 

29 

1 

1 

1 

26 

25 

Donations  received  are  available  for  transportation  activities. 
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4.  Marine 

--  Liftboat  Safety  45 
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--  Bridge  Resource  Management  48 

--  Tank  Ship  Safety  49 

5.  Pipeline 

--  Cast  Iron  Pipe  Replacement  50 

--  Safety  of  Military  Base  Gas  Systems  51 

--  Improved  Pipeline  Isolation  Capability  52 

--  Improved  Monitoring  of  Liquid  Pipelines  52 

6.  Hazardous  Materials 

--  Transportation  of  Hazardous  Materials  by  Rail        53 
--  Cargo  Tank  Rollover  Protection  54 

Safety  Studies 

1.  Aviation 

--  Flightcrew  Involvement  in  Part  121  Air 

Carrier  Accidents  56 

2.  Railroad 

--  Railroad  Work/Rest  Cycles  57 

3.  Highway 

--  Heavy  Truck  Stopping  Performance  58 

--  Fatigue  in  Commercial  Vehicle  Accidents  58 

4.  Marine 

--  Recreational  Boating  Safety  59 


III.  SAFETY  ACCOMPLISHHENTS 

A.  Aviation 

1.  DC-9  Tailcone  Training  Device  60 

2.  MD-88  Tailcone  Evacuation  Slide  Deployment  61 

3.  In-flight  Operation  of  Propeller  Reversing 

Controls  61 

4.  Fokker  F.28  Mark  4000  Engine  Anti-Ice  Switches  61 

5.  Airbus  A310  Engine  Thrust  Reverser  System  62 

6.  Nondestructive  Testing  Research  62 

7.  Engine  Control  Cables  63 

8.  Garrett  TFE731  Fan  Disc  Failure  63 

9.  Inflight  Propeller  Blade  Separation  64 

10.  Underwater  Acoustic  Beacon  Failures  64 

11.  Pratt  and  Whitney  Engines  65 

12.  Emergency  Evacuation  Procedures  for  Flight 

Attendants  65 

14.  Use  of  Automotive  Fuels  in  Aircraft  66 

15.  Standardization  of  Flight  Recorder  Documentation  66 

16.  Air  Traffic  Control  Procedures  66 

17.  Helicopter  Tail  Rotor  Driveshaft  Hanger  Bearing 

Failure  67 
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18.  Foreign  Accident  Investigations  67 

19.  Boeing  707  Engine  Separations  71 

20.  Improved  Ground  Proximity  Warning  Systems  (GWPS)  71 

B.  Railroad 

1.  Improvements  in  Passenger  Train  Safety  72 

C.  Highway 

1.  Fire-Apparatus  Safety  73 

2.  Highway  Bridges  73 

*  4.  Small  School  Bus  Crash  Performance  74 

D.  Marine 

*  1.  Passenger  Vessel  Safety  74 

*  2.  Fishing  Vessel  Safety  76 

4.  Charting  of  Submerged  Offshore  Pipelines  76 

5.  Vessel  Traffic  Services  77 

E.  Pipeline 

1.  Improved  Employee  Training  78 

2.  Performance  Criteria  in  Regulations  Needed  78 

F.  Hazardous  Materials 

1.  Quality  Control  for  DOT  Cylinders  79 

2.  Tank  Car  Safety  80 

3.  Emergency  Response  Communication  and 

Coordination  81 

4.  Cargo  Tank  Fittings  82 

5.  Remote  Shut-off  Valves  on  Cargo  Tanks  82 


IV.  MAJOR  PROGRAM  DESCRIPTIONS 
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MISSION  AND  AUTHORITY 

The  National  Transportation  Safety  Board  is  an  independent  agency  charged 
with  determining  the  probable  cause(s}  of  transportation  accidents  and 
promoting  transportation  safety.  The  Board  investigates  accidents,  conducts 
safety  studies,  evaluates  the  effectiveness  of  other  government  agencies' 
programs  for  preventing  transportation  accidents,  and  reviews  appeals  of 
adverse  actions  by  the  Administrators  of  agencies  of  the  Department  of 
Transportation  involving  airman  and  seaman  certificates  and  licenses. 

Most  importantly,  the  Board  makes  safety  recommendations,  based  on  its 
investigations  and  studies,  to  Federal,  State  and  local  government  agencies 
and  to  the  transportation  industry  regarding  actions  that  should  be  taken  to 
prevent  accidents.  Safety  recommendations  are  the  focal  point  of  the  Board's 
efforts  to  improve  safety  in  the  transportation  system. 

Although  the  Board's  charter  is  the  Independent  Safety  Board  Act  of  1974,  its 
origins  can  be  found  in  the  Air  Commerce  Act  of  1926,  in  which  Congress 
charged  the  Commerce  Department  with  investigating  the  causes  of  aircraft 
accidents.  Since  1967  the  Board  has  investigated  accidents  in  all  modes  of 
transportation  including  aviation,  highway,  marine,  rail,  and  pipeline.  The 
Safety  Board  also  investigates  accidents  involving  the  transportation  of 
hazardous  materials. 

The  Board  has  no  authority  to  regulate  the  transportation  industry. 
Therefore,  its  effectiveness  depends  on  its  reputation  for  timely  and 
accurate  determination  of  accident  causation  and  for  issuing  realistic  and 
feasible  safety  recommendations  to  satisfy  the  need  for  prompt 
implementation  of  safety  improvements. 

Although  the  missions  and  authorities  of  other  Federal  agencies  include 
fostering  and  ensuring  the  safety  of  the  U.S.  transportation  system,  the 
independent  oversight  role  of  the  Safety  Board  is  essential  in  prompting 
compliance  with  those  agencies'  roles  both  by  its  thorough  and  timely 
investigations  and  by  its  recommendations  to  prevent  future  accidents. 
Additional  information  regarding  the  Safety  Board's  mission  and  authority  as 
compared  to  other  organizations  can  be  found  in  "The  Role  of  the  Safety  Board 
and  Other  Organizations  in  Transportation  Safety"  in  the  Additional  Data 
Section  of  this  document. 
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APPROPRIATION  LANGUAGE 

Salaries  and  Expenses 

For  necessary  expenses  of  the  National  Transportation  Safety  Board,  including 
hire  of  passenger  motor  vehicles  and  aircraft;  services  as  authorized  by  5 
U.S.C.  3109,  but  at  rates  for  individuals  not  to  exceed  the  per  diem  rate 
equivalent  to  the  rate  for  a  GS-18;  uniforms  or  allowances  therefore,  as 
authorized  by  law  (5  U.S.C.  5901-5902),  [$36,000,000]  $37,125,000  of  which 
not  to  exceed  $1,000  may  be  used  for  official  reception  and  representation 
expenses.  (Department  of  Transportation  and  Related  Agencies  Appropriation 
Act,  1994.) 
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SALARIES  AND  EXPENSES 
Program  and  Financing  (in  thousands  of  dollars) 


1992      1993      1994 
Identification  Code:  95-0310-0-1-407    Actual   Estimate   Estimate 

Program  by  activities: 

00.01  Policy  and  Direction 

00.02  Aviation  Safety 

00.03  Surface  Transportation  Safety 

00.04  Research  and  Engineering 

00.05  Administration 

00.06  Administrative  Law  Judges 

10.00  Total  Obligations  34,676    36,000    37,125 

Financing: 


4,815 

5,043 

5,189 

12,403 

12,892 

13,333 

8,831 

9,236 

9,467 

4,562 

4,669 

4,832 

2,480 

2,538 

2,590 

1,585 

1,622 

1,714 

39.00  Budget  Authority  (Appropriation)    34,676     36,000     37,125 

Budget  Authority: 

40.00  Appropriation  34,676    36,000    37,125 

Relation  of  Obligations  to  Outlays: 
71.00  Obligations  incurred,  net 
72.40  Obligated  Balance,  Start  of  Year 
74.40  Obligated  Balance,  End  of  Year 
77.00  Adjustments  in  Expired  Accounts 

90.00  Outlays  35,629     36,827     37,012 


34,676 

36,000 

37,125 

5,291 

4,427 

3,600 

-4,427 

-3,600 

-3,713 

89 

-- 

-- 
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SALARIES  AND  EXPENSES 
Object  Classification  (in  thousands  of  dollars) 


Identification  Code:  95-0310-0-1-407 

1992 
Actual 

1993 
Estimate 

1994 
Estimate 

Personnel  Compensation  and  Benefits: 
11.1  Permanent  positions 
11.3  Positions  other  than  permanent 
11.5  Other  personnel  compensation 
11.8  Special  personal  services  payments 

18,426 

554 

626 

8 

19,805 

587 

666 

8 

20,514 

251 

676 

8 

Total  personnel  compensation 

19,614 

21,066 

21,449 

12.1  Personnel  benefits:  Civilian 

3,703 

4,184 

4,610 

KSBSESSS 

Total  personnel  compensation 
and  benefits 

23,317 

25,250 

26,059 

Other  than  personnel  compensation 
and  benefits: 

21.0  Travel  and  transportation 
of  persons 

22.0  Transportation  of  things 

23.1  Standard  level  user  charges 

23.2  Rental  payments  to  others 

23.3  Communications,  utilities,  and 

miscellaneous  charges 

24.0  Printing  and  reproduction 

25.0  Other  services 

26.0  Supplies  and  materials 

31.0  Equipment 

42.0  Insurance  claims  and  indemnities 

99.9    Total  obligations 

Personnel  Summary: 


1,438 

1 

,512 

1,562 

86 

90 

93 

4,683 

4 

.852 

4,983 

167 

173 

178 

751 

769 

778 

316 

332 

343 

1,932 

2 

,042 

2,117 

315 

331 

342 

1,669 

590 

609 

2 

59 

61 

34,676 

36 

,000 

37,125 

Full-time  equivalent  employment  (FTE)       352        357        348 
FTE  of  overtime  and  holiday  hours  5  5  5 
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EMERGENCY  FUND 
Program  and  Financing  (in  thousands  of  dollars) 


Identification  Code:  95-0311-0-1-407 

Program  by  Activities: 

00.02  Accident  Investigation 

10.00  Total  Obligations 

Financing: 

21.40  Unobligated  balance  available,  start  of  year 

24.40  Unobligated  balance  available,  end  of  year 

39.00  Budget  authority 


1992      1993      1994 
Actual   Estimate   Estimate 


-639      -639      -639 
639       639       639 


I 
I 


Relation  of  Obligations  to  Outlays: 
71.00  Obligations  Incurred,  Net 
90.00  Outlays 
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ANALYSIS  OF  CHANGES 
FY  1993  to  1994 

$  -158,000  9  FTE  Position  Decrease  (357-348) 

This  reduction  reflects  the  Safety  Board's  share  of  the  four 
percent  across-the-board  reduction  of  full-time-equivalent  (FTE) 
positions  proposed  by  the  President. 

$   281,000  Inflation 

Based  on  OMB's  latest  economic  assumptions,  an  inflation  rate  of 
2.7  percent  is  anticipated  for  FY  1994.  This  factor  is  applied  to 
all  non-personnel  costs. 

$   279,000  Civilian  Benefits 

Civilian  benefits  costs  are  expected  to  exceed  the  projected 
increase  related  to  the  pay  raise.  Higher  health  benefit 
premiums,  the  increase  in  the  number  of  employees  covered  by  the 
more  expensive  Federal  Employees  Retirement  System,  and  the 
continued  increase  in  employee  participation  in  the  Thrift  Savings 
Plan  have  been  the  primary  reasons  for  similar  civilian  benefit 
increases  experienced  during  the  past  few  years. 

$   232,000  Pay  Raises 

The  requested  funds  will  cover  the  FY  1994  annual ization  of  the 
January  1993  (3.7  percent)  general  pay  raise. 

$   491,000  Promotions/Within-Grade  Increases 

Expenses  related  to  career  promotions  and  within-grade  increases 
will  cost  approximately  2  percent  of  salaries  in  FY  1994. 

S  1.125.000  Total  Amount  of  Changes 

Summary  of  Changes: 

$36,000,000  FY  1993  Appropriation  (357  FTE) 

S  1.125.000  Total  Amount  of  Changes 

S37. 125.000  FY  1994  Request  (348  FTE) 
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SUMMARY  OF 

RESOURCE  REQUIREMENTS  AND 

WORKLOAD  MEASURES 

FY  1992-1994 


Resource  Requirements 


FY  1992 


FY  1993 


FY  1994 


Budget  Authority  ($000) 
Pol  icy  and  Direction 
Aviation  Safety 
Surface  Transportation  Safety 
Research  &  Engineering 
Administration 
Administrative  Law  Judges 

Total  Budget  Authority 

Outlays  ($000) 

Full-time  Equivalent  (FTE)  Employment 
(workyears) 
Pol  icy  and  Direction 
Aviation  Safety 
Surface  Transportation  Safety 
Research  &  Engineering 
Administration 
Administrative  Law  Judges 

Total  Funded  FTE  Employment 

0MB  Ceiling 

Workload  Measures: 


Safety  Recommendations  Issued 

Major  Accident  Investigation  Reports 

Aviation  (Domestic) 

Railroad 

Highway 

Marine 

Hazardous  Materials/Pipeline 
Field  and  Other  Accident 
Investigation  Reports 

Aviation  (Domestic) 

Railroad 

Highway 

Marine 

Hazardous  Materials/Pipeline 
Foreign  Investigations  (Aviation) 
Publ ic  Hearings 

Safety  Studies  and  Special  Investigations 
Certificate  and  License  Appeals  (Closed) 
Civil  Penalty  Appeals  (Closed) 
Opinions  and  Orders  (Closed) 


4,815 

5,043 

5,189 

12,403 

12,892 

13,333 

8,831 

9,236 

9,467 

4,562 

4,669 

4,832 

2,480 

2,538 

2,590 

1,585 

1,622 

1,714 

34,676 

36,000 

37,125 

35,629 

36,827 

37,012 

43 

44 

43 

128 

130 

127 

91 

93 

90 

48 

48 

47 

29 

29 

28 

13 

13 

13 

352 


357 


357 
357 


348 
348 


385 

385 

345 

18 

18 

16 

7 

7 

6 

2 

2 

2 

2 

2 

2 

6 

6 

5 

1 

1 

1 

1,390 

4,214 

2,703 

1,176 

4,000 

2,500 

98 

98 

93 

51 

51 

48 

58 

58 

55 

7 

7 

7 

60 

60 

57 

4 

4 

4 

10 

10 

9 

950 

950 

925 

0 

50 

50 

269 

269 

225 
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ALLOCATION  OF  RESOURCES  BY  PROGRAM, 
MODE,  FUNCTION,  AND  LOCATION 
FY  1994 


Distribution  by  Program 


Policy  and  Direction 

Aviation  Safety 

Surface  Transportation  Safety 

Research  &  Engineering 

Administration 

Administrative  Law  Judges 

TOTAL 


Staff 

Cost 

(FTE) 

($000) 

43 

5,189 

127 

13,333 

90 

9,467 

47 

4,832 

28 

2,590 

13 

1,714 

348    37,125 


Distribution  by  Transportation  Mode 


Aviation 

Railroad 

Highway 

Marine 

Pipeline 

Hazardous  Materials 

TOTAL 


228 

24,323 

40 

4,267 

48 

5,121 

23 

2,454 

6 

640 

3 

320 

348    37,125 


Distribution  by  Function 


Major  Accident  Investigations 
Field  Accident  Investigations 
Safety  Reviews  and  Studies 
Appeals 
Administrative  Support 

TOTAL 


173 

18,464 

111 

11,846 

19 

2,028 

17 

2,197 

28 

2,590 

348    37,125 


Distribution  by  Location 


Headquarters 
Field 

TOTAL 


240 
108 


25,603 
11,522 


348    37,125 
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FUTURE  PLANS 


The  Safety  Board's  current  and  long-term  priorities  are  reflected  in  its 
"Most  Wanted"  Safety  Recommendation  Program,  Other  Significant  Safety  Issues, 
and  Safety  Studies  Sections.  Within  funding  and  personnel  limitations,  the 
Board  proposes  to  focus  its  efforts  on  the  following  areas  to  assure  the 
public's  confidence  in  the  safety  of  the  Nation's  transportation  system  and 
to  provide  the  highest  potential  safety  payoff. 

HOST  WANTED  SAFETY  RECOMMENDATION  PROGRAM 


Since  the  Safety  Board  began  investigating  accidents,  it  has  issued  more  than 
9,000  safety  recommendations  to  prevent  accidents,  save  lives,  and  reduce 
injuries.  While  all  the  recommendations  made  by  the  Safety  Board  will,  if 
implemented,  improve  safety  and  help  prevent  accidents,  some  of  these 
recommendations  have  a  greater  potential  to  save  lives.  In  order  to  identify 
those  recommendations  with  the  greatest  impact  on  transportation  safety,  the 
Safety  Board  adopted  the  "Most  Wanted"  Safety  Recommendation  Program. 
Recommendations  selected  as  part  of  the  program  will  receive  more  intensive 
follow-up  activity  in  order  to  persuade  government  agencies  and  industry  to 
act  on  them  as  quickly  as  possible. 

In  order  to  be  considered  for  the  "Most  Wanted"  list,  a  recommendation  must 
have  a  national  impact  on  transportation  safety,  concern  a  safety  issue  of 
high  visibility,  or  be  of  great  interest  to  the  public.  Also  considered  are: 
previous  loss  of  life  and  property  and  the  potential  for  future  losses;  the 
extent  to  which  the  safety  problem  the  recommendation  is  aimed  at  solving 
exposes  the  public  to  risk;  and  previous  action  taken  by  the  recipient. 
Strong  regard  is  given  to  recommendations  that  have  not  been  acted  upon  for 
an  inordinately  long  period  of  time. 

The  safety  issues  highlighted  on  the  Board's  "Most  Wanted"  list  are 
identified  below  and  are  described  in  more  detail  later  in  this  section. 

0    Airport  Runway  Incursions  (pg.  12) 

0  Requirements  for  Mode  C  Intruder  Conflict  Alerts  in  FAA  Aviation 
Terminal  Radar  Control  Areas  (Requirements  for  Mode  C  Intruder 
Conflict  Alerts  in  Terminal  Areas,  pg.  12) 

0  Maximum  Brake  Wear  Limits  and  Performance  in  Transport  Category 
Aircraft  (Aircraft  Brake  Certification,  pg.  12) 

0  Aircraft  Structural  Fatigue  Testing  to  Two  Lifetimes  (Aging 
Aircraft,  pg.  14) 

0   Positive  Train  Separation  (Advanced  Train  Control  Systems,  pg.  14) 

0    Heavy  Commercial  Truck  Safety  (pg.  15) 
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0    School  Bus  Safety  (pg.  16) 

0  Administrative  Revocation  of  Driver's  Licenses  {Passage  of 
Administrative  Revocation  of  Driver's  License  Laws  in  all  States, 
pg.  17) 

0  Installation  of  Adjustable  Upper-Anchorage  Points  for  Automobile 
Seatbelt  Shoulder  Harnesses  (Provision  for  Adjustable  Upper 
Anchorage  Points  for  Seatbelts,  pg.  17) 

0  State  Mandatory  Use  of  Seatbelts  (Mandatory  Use  of  Seatbelts, 
pg.  18) 

0  Boating  While  Intoxicated  (Passage  of  State  Laws  to  Combat  Boating 
While  Intoxicated,  pg.  19) 

0  Passenger  Vessel  Safety  (Foreign  Cruise  Ship  Operation  Out  of  U.S. 
Ports,  pg.  19) 

0    Fishing  Vessel  Safety  (pg.  20) 

0  Installation  of  Pipeline  Excess  Flow  Valves  (Excess  Flow  Valves, 
pg.  21) 

0  Evaluation  of  Safety  Standards  for  Railroad  Tank  Cars  that 
Transport  Hazardous  Materials  (Transportation  of  Hazardous 
Materials  by  Rail,  pg.  22) 

0  Improved  Fatigue  and  Hours-of-Work  Research,  Education,  and 
Regulations  for  all  Transportation  Modes  (Hours-of-Work/Human 
Fatigue,  pg.  23) 

0  Uniform  Industry-Wide  Policy  on  Collection,  Processing  and  Testing 
for  the  Detection  of  Toxicological  Specimens  of  Alcohol  and  Drugs 
(Uniform  Industry-Wide  Policy  on  Collection,  Processing  and  Testing 
for  the  Detection  of  Alcohol  and  Drugs,  pg.  24) 

On  July  9,  1991,  the  Safety  Board  voted  to  remove  from  the  original  list  the 
issue  of  identification  of  aviation  pilots  with  substance  abuse  problems. 
This  action  was  taken  as  a  result  of  the  many  varied  efforts  by  the  FAA  to 
bring  about  the  early  and  efficient  identification  of  pilots  who  may  have  a 
substance  abuse  problem. 

On  September  17,  1991,  the  Safety  Board  voted  to  add  the  issue  of  state 
mandatory  seatbelt  use  laws  to  the  "Most  Wanted"  list. 

On  May  27,  1992,  the  Safety  Board  voted  to  remove  the  Ground  Proximity 
Warning  System  issue  from  the  original  list  because  the  FAA  issued  a  final 
rule  on  the  subject  in  March  1992. 
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Airport  Runway  Incursions 


One  year  ago,  the  Board's  "Most  Wanted"  list  contained  15  safety 
recommendations  addressing  the  runway  incursion  problem.  These  safety 
recommendations  came  from  a  1986  safety  study  on  this  issue,  and  three  major 
runway  incursion  accidents  occurring  at  Atlanta's  Hartsfield  International 
Airport  on  January  18,  1990,  at  the  Detroit  Metropolitan  Airport  on 
December  3,  1990,  and  at  the  Los  Angeles  International  Airport  on  February  1, 
1991.  On  September  22,  1992,  the  Board  classified  Safety  Recommendation 
A-86-40  as  "Closed—Acceptable  Action"  based  on  the  FAA's  integration  of 
information  on  surface  operational  errors,  surface  pilot  deviation,  and 
vehicle/pedestrian  deviations  into  an  automated  runway  incursion  information 
system. 

Of  the  remaining  14  safety  recommendations  on  the  "Most  Wanted"  list  in  this 
issue  area,  8  are  awaiting  further  action  by  the  FAA;  and  6  are  pending  the 
Board's  evaluation  of  the  FAA  response. 

In  1991,  the  FAA  established  a  number  of  Runway  Incursion  Action  Teams  that 
were  to  inspect  airports  for  compliance  with  ground  control  standards.  These 
teams  inspected  18  airports  in  1991  and  20  in  1992.  Additional  inspections 
will  be  conducted  during  1993. 

Requirement  for  Mode  C  Intruder  Conflict  Alert  in  Terminal  Areas 

Following  the  midair  collision  between  an  Aeronaves  de  Mexico,  DC-9  and  a 
Piper  PA-28  above  Cerritos,  California,  on  August  31,  1986,  the  Safety  Board 
recommended  that  the  FAA  take  expedited  action  to  add  visual  flight  rules 
(VFR)  conflict  alert  (Mode  C  Intruder)  logic  to  automated  radar  terminal 
systems  (ARTS)  computers  as  an  interim  measure  to  the  ultimate  implementation 
of  the  advance  automation  system  (AAS). 

The  FAA  completed  its  study  of  the  technical  and  operational  factors  involved 
in  adding  VFR  conflict  alert  logic  software  to  the  ARTS  IIIA  computers  in 
1988.  Based  on  the  results  of  that  study,  the  FAA  entered  negotiations  for  a 
contract  to  perform  the  needed  modifications  to  all  ARTS  IIIA  sites.  In  a 
January  6,  1992,  letter  to  the  Board,  the  FAA  Administrator  informed  the 
Board  that  the  New  York  TRACON  facility  had  an  operational  Mode  C  system  as 
of  July  3,  1991.  The  FAA  continues  to  hold  to  a  projected  schedule  that  will 
complete  all  sites  by  the  end  of  fiscal  year  1995.  The  Safety  Board  will 
continue  to  monitor  the  FAA's  progress. 

Aircraft  Brake  Certification 

The  Safety  Board  completed  a  lengthy  and  complicated  investigation  of  the 
McDonnell -Douglas  DC-10-30/40  brake  systems  and  related  accelerate-stop 
performance  requirements  in  1990.  A  special  investigation  report  was  issued 
which  contained  12  safety  recommendations  addressing  inadequacies  in 
transport  airplane  brake  certification  requirements,  rejected  takeoff  (RTO) 
safety  margin  requirements,  and  DC-10-30/40  brakes. 
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The  investigation  resulted  from  a  McDonnell  Douglas  DC-10-30/40  overrun  on 
May  21,  1988,  at  Dallas-Fort  Worth  International  Airport.  The  airplane  was 
damaged  beyond  economical  repair  during  the  attempted  RTO.  In  response  to 
RTO  procedures,  the  airplane  decelerated  normally  for  five  to  six  seconds, 
slowing  from  178  knots,  the  maximum  ground  speed,  to  about  130  knots.  At 
that  point,  the  deceleration  decayed  rapidly  resulting  in  the  airplane 
departing  the  end  of  the  runway  at  a  ground  speed  of  about  97  knots.  Of  the 
255  occupants,  only  two  members  of  the  flightcrew  were  seriously  injured. 

The  longitudinal  acceleration  data  recorded  on  the  airplane's  digital  flight 
data  recorder  (DFDR)  showed  that  the  airplane's  brakes  failed  during  the  RTO. 
If  the  brakes  had  not  failed,  the  airplane  could  have  stopped  on  the  runway. 
Examination  of  the  airplane's  wheel  brake  system  revealed  that  eight  of  the 
10  brakes  failed  totally  when  the  brake  friction  material  was  depleted.  The 
depletion  of  the  friction  material  allowed  the  brake  pistons  to  over-extend, 
unporting  the  hydraulic  system. 

Prior  to  the  RTO,  the  eight  brakes  were  acceptable  for  flight,  but  were  near 
the  established  replacement  limits.  The  replacement  limits  were  established 
to  assure  that  the  brakes  were  not  damaged  during  normal  friction  material 
wear.  A  new  brake  has  about  2.7  inches  of  material  available,  while 
0.7  inches  is  the  minimum  allowable.  However,  certification  flight  test  data 
showed  that  new  brakes  wear,  on  average,  about  1.5  inches  during  an  RTO 
compared  with  the  0.7  inches  available  on  brakes  at  normal  replacement 
limits.  Clearly,  the  replacement  limits  were  unacceptable. 

Further  testing  has  shown  that  airplanes  equipped  with  worn  brakes  will 
require  extra  stopping  distance.  This  is  not  reflected  in  the  airplane 
performance  manuals.  Failure  to  account  for  the  additional  stopping 
distance  reduces  the  expected  safety  margin  during  an  RTO. 

In  addition,  the  FAA-approved  brake  wear  limits  are  based  on  normal 
operational  requirements,  not  on  the  more  demanding  RTO  requirements.  This 
deficiency  may  exist  in  many  categories  of  airplanes,  resulting  in  the  FAA 
being  unable  to  guarantee  acceptable  worn  brake  performance  during  an  RTO. 
As  a  result  of  Safety  Board  recommendations,  the  aviation  industry  has 
targeted  many  transport  category  brake  designs  for  reductions  in  the  amount 
of  wear  permitted  before  brake  material  replacement.  In  addition,  the  FAA 
has  issued  airworthiness  directives,  establishing  appropriate  wear  limits  for 
DC-9,  DC-10,  B-727,  B-737,  B-747,  B-757,  B-767,  and  L-1011  airplanes. 
Currently,  procedures  for  determining  the  runway  length  requirement  for  a 
high  energy  RTO  with  required  safety  margin  are  inadequate.  However,  the  FAA 
has  dropped  plans  to  pursue  further  rulemaking  action  on  aircraft  performance 
related  to  RTOs  and  related  safety  margins.  The  Safety  Board  will  continue 
to  address  the  certification  and  operational  aspects  of  takeoff  performance 
and  safety  as  these  issues  relate  to  runway  overrun  accidents  or  incidents. 
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Aging  Aircraft 


The  airworthiness  of  the  aging  U.S.  aircraft  fleet  is  an  issue  that  requires 
constant  attention  by  operators,  airframe  and  engine  manufacturers,  and  the 
FAA.  Despite  the  delivery  of  new  airplanes,  the  average  age  of  the 
airplanes  in  use  in  the  United  States  continues  to  increase,  and  more  planes 
than  ever  have  exceeded  their  economic  design  life  limit. 

The  aging  aircraft  issue  was  brought  to  the  public's  attention  by  an  Aloha 
Airlines  accident  in  April  1988.  In  this  accident,  about  18  feet  of  the 
upper  fuselage  of  a  Boeing  737  ripped  open  during  flight,  killing  one  crew 
member.  The  Safety  Board  found  that  the  accident  was  precipitated  by 
fatigue  cracking  along  a  lap  joint  rivet  row.  In  order  to  reduce  the 
probability  that  structural  fatigue  cracking  could  contribute  to  additional 
accidents,  the  Safety  Board  recommended  that  the  FAA  require  that  all 
turbojet  transport  category  airplanes  certificated  in  the  future  receive 
full  scale  structural  fatigue  testing  to  a  minimum  of  two  times  the  projected 
economic  service  life.  The  Board  also  urged  the  FAA  to  require  that  all 
currently  certificated  turbojet  transport  category  airplanes  be  subjected  to 
such  testing.  The  FAA  has  expressed  general  agreement  with  this 
recommendation,  but  has  taken  no  regulatory  action  in  this  area. 

In  order  to  eliminate  the  human  factors  problems  associated  with  repeated 
inspections  and  to  ensure  that  airplanes  received  adequate  permanent  repairs 
of  known  cracking  problems,  the  FAA  and  industry  formed  groups  to  study  the 
service  bulletins  of  all  airplane  models.  The  group  recommended,  and  the  FAA 
responded  with  proposed  regulatory  action,  that  operators  be  required  to 
perform  the  terminating  action  portion  of  those  service  bulletins  involving 
structural  integrity. 

Structural  integrity  rules  for  new  aircraft  are  being  reviewed  by  the  Office 
of  Management  and  Budget.  The  Aviation  Regulatory  Action  Committee  is  in  the 
process  of  drafting  a  suggested  special  regulation  to  cover  existing  aircraft 
structural  testing.  The  committee's  report  is  expected  to  be  issued  during 
the  summer  of  1993. 


RAILROAD 


Advanced  Train  Control  Systems  (ATCS) 

The  Safety  Board  is  a  strong  advocate  of  systems  which  provide  backup 
control  when  an  engineer  fails  to  properly  control  a  train.  The  Board  has 
made  several  safety  recommendations  to  the  Federal  Railroad  Administration 
(FRA)  that  it  require  systems  to  ensure  that  trains  are  equipped  with 
alerting  devices. 
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The  ATCS  is  being  developed  and  tested  for  advanced  train  control,  and  it  is 
important  for  the  FRA  to  take  a  proactive  position  in  conjunction  with  the 
Association  of  American  Railroads  (AAR)  and  the  Railway  Progress  Institute 
(RPI)  to  expand  the  effort  now  being  made  to  develop  and  install  ATCS  for  the 
purpose  of  positive  train  separation. 

The  urgency  of  this  issue  has  been  highlighted  in  the  Board's  investigations 
of  the  August  8,  1990,  Sugar  Valley,  Georgia  accident,  the  November  7,  1990, 
Corona,  California  accident  and  the  September  17,  1991,  Knox,  Indiana 
accident.  Positive  train  separation  also  may  be  an  issue  in  the  accident 
investigation  currently  in  progress  in  Ledger,  Montana  that  involved  a 
head-on  collision  of  two  freight  trains. 

The  Safety  Board  has  consistently  maintained  that  the  FRA  should  become 
actively  involved  in  the  development  of  any  positive  train  control  system. 
It  has  been  the  Board's  position  that  the  FRA  should  provide  funding 
incentives  and  program  direction  to  assure  a  uniform  implementation  of  the 
positive  train  separation  features  in  any  train  control  system  and  that  the 
use  of  a  single  system,  or  at  least  compatible  systems,  should  be  mandatory 
throughout  the  country's  rail  system. 

The  Board  is  monitoring  the  ongoing  efforts  between  the  AAR,  the  FRA,  and 
industry  to  arrive  at  a  satisfactory  solution. 

HIGHWAY 


Heavy  Commercial  Truck  Safety 

For  a  one  year  period,  the  Safety  Board  investigated  every  accident  in  eight 
states  in  which  the  driver  of  a  heavy  truck  was  fatally  injured.  The  Board 
investigated  182  such  accidents  representing  nearly  25  percent  of  these 
accidents  nationwide.  The  Board  obtained  specimens  and  conducted 
toxicological  tests  for  the  presence  of  44  different  drugs  and  drug  classes. 
The  Safety  Board  found  that  33  percent  of  the  fatally  injured  truck  drivers 
tested  positive  for  alcohol  or  other  drugs  of  abuse.  Marijuana  and  alcohol 
were  the  most  prevalent  drugs  (13  percent  each)  followed  by  cocaine 
(9  percent),  amphetamines  (7  percent),  other  stimulants  (8  percent),  and 
codeine  and  PCP  (less  than  1  percent  each).  Stimulants  were  the  most 
frequently  identified  drug  class.  The  most  frequently  cited  probable  causes 
were  fatigue  (31  percent)  and  alcohol  and  other  drug  impairment 
{29  percent). 

The  Board  noted  that  fatigue  and  fatigue-drug  interactions  were  involved  in 
more  fatalities  than  alcohol  and  other  drugs  of  abuse  alone.  The  Safety 
Board  also  identified  a  strong  correlation  between  Federal  hours  of  service 
regulation  violations  and  drug  use. 

As  a  result  of  these  investigations,  the  Safety  Board  made  46  recommendations 
to  Federal,  state,  and  private  organizations  calling  for  improvements  in 
national  databases  on  commercial  truck  accidents;  improved  and  standardized 
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post-accident  toxicological  specimen  collection,  testing,  and  reporting; 
improvements  in  truck  driver  alcohol  and  other  drug  screening  and  medical 
testing  procedures;  automated  devices  to  document  hours  of  service 
violations;  toxicological  testing  of  all  drivers  in  fatal  truck  accidents; 
and  a  variety  of  state  laws  including  a  functional  zero  blood  alcohol  content 
for  commercial  drivers. 

The  Department  of  Health  and  Human  Services  (DHHS)  Mandatory  Guidelines  for 
Federal  Workplace  Drug  Testing  Programs  for  standardized  drug  testing 
methodology  and  procedures  is  under  review  as  a  result  of  recommendations  to 
DHHS  and  the  Department  of  Transportation  (DOT).  The  National  Highway 
Traffic  Safety  Administration  (NHTSA)  is  revising  its  Fatal  Accident 
Reporting  System  (FAPS)  data  fields  to  report  drug  testing  data  and  will  make 
further  revisions  in  1993  as  a  result  of  the  Board's  recommendations.  The 
Professional  Truck  Driver  Institute  of  America  (PTDIA)  has  acted  upon  the 
Board's  recommendation  to  disseminate  information  from  the  Safety  Board  study 
to  its  members.  Other  recommendations  are  being  reviewed  by  the  recipients, 
but  are  receiving  a  lower  priority.  The  Federal  Highway  Administration  has 
taken  positive  action  on  driver  medical  qualification  recommendations.  Also 
as  a  result  of  this  study,  the  State  of  Illinois  established  a  Safe  Trucking 
Task  Force  to  review  commercial  truck  operations  in  Illinois  and  to  make 
recommendations  for  improvements. 

The  recent  Notice  of  Proposed  Rulemaking  (NPRM)  related  to  the  DOT's  drug  and 
alcohol  testing  policy  most  likely  will  address  a  number  of  the  Board's 
concerns  in  this  area.  The  Board  is  in  the  process  of  evaluating  this 
proposed  rule. 

School  Bus  Safety 

In  May  1988,  near  Carrollton,  Kentucky,  a  church  activity  bus  was  struck 
head-on  by  a  pickup  truck,  killing  the  bus  driver  and  26  bus  passengers.  As 
a  result  of  its  investigation  into  this  accident,  the  Safety  Board 
recommended  that  NHTSA  upgrade  current  requirements  in  Federal  safety 
standards  for  school  buses  pertaining  to  emergency  egress,  seating  material 
flammabil ity,  and  fuel  system  integrity.  Also,  recommendations  were  made  to 
the  50  States,  church  organizations,  and  activity  groups  to  phase  out  the  use 
of  pre-standard  (manufactured  prior  to  1977)  school  buses  and  to  purchase 
only  post-standard  school  buses  for  passenger  transportation  purposes. 

In  September  1989,  the  Safety  Board  investigated  a  collision  between  a  school 
bus  and  a  truck  at  an  intersection  in  Alton,  Texas.  After  impact,  the 
school  bus  left  the  intersection  and  plunged  approximately  24  feet  into  a 
gravel  pit  partially  filled  with  water.  The  school  bus  came  to  rest  on  its 
left  side,  totally  submerged  in  water.  As  a  result  of  the  crash,  21  of  the 
81  students  on  board  the  bus  died.  The  students  who  drowned  did  not  receive 
injuries  which  would  have  prevented  them  from  escaping  the  submerged  school 
bus.  Egress  from  the  school  bus  was  hampered  because  of  a  lack  of  emergency 
exits,  and  because  the  rear  emergency  exit  door  kept  closing  while  students 
tried  to  use  it.   The  remaining  students  escaped  through  the  side  windows  on 
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the  school  bus  even  though  these  were  not  designated  as  emergency  exits.  In 
July  1990,  the  Safety  Board  made  recommendations  to  NHTSA  and  to  private 
school  bus  organizations  to  upgrade  emergency  exit  capabilities  within  school 
buses. 

On  March  15,  1991,  the  NHTSA  issued  an  NPRM  proposing  that  emergency  exits  be 
based  on  the  seating  capacity  of  school  buses.  The  final  rule  based  on  that 
NPRM  was  published  on  November  2,  1992.  The  decision  to  move  on  the 
rulemaking  initiative  for  flammability  of  materials  and  improvements  to 
current  joint  strength  integrity  requirements  for  school  buses  is  still  under 
consideration  by  NHTSA  officials. 

Passage  of  Administrative  Revocation  of  Driver's  License  Laws  in  All  States 

The  Safety  Board  believes  that  the  passage  of  an  administrative  license 
revocation  (ALR)  law  is  the  single  most  important  step  a  state  can  talce  to 
combat  drunk  driving.  Under  an  ALR  statute,  the  police  have  the  right  to 
confiscate,  on  the  spot,  the  license  of  a  driver  who  either  fails  or  refuses 
a  breath  test.  The  effects  of  ALR  are  twofold  --  the  licenses  of  dangerous 
drivers  are  revoked  more  quickly,  and  the  public  is  deterred  from  drinking 
and  driving. 

Currently,  32  states  and  the  District  of  Columbia  have  adopted  some  form  of 
ALR.  Eighteen  states  have  not  passed  ALR  legislation.  Studies  have  shown 
that  ALR  is  effective  in  reducing  drunk  driving.  The  Insurance  Institute  for 
Highway  Safety  found  that  ALR  laws  reduced  the  involvement  of  drivers  in 
fatal  crashes  by  9  percent  during  the  hours  when  over  half  of  all  fatally- 
injured  drivers  were  drunk.  A  study  conducted  for  the  Justice  Department 
found  that  ALR  programs  reduced  recidivism  rates  among  drunk  driving 
offenders.  The  most  significant  effect  was  found  in  North  Dakota  where  the 
recidivism  rate  dropped  41  percent  --  from  29  to  17  percent. 

The  Safety  Board  has  joined  with  NHTSA  to  form  a  national  coalition  of  more 
than  30  safety,  law  enforcement,  and  health  groups  to  work  toward  passage  of 
ALR  in  the  remaining  states.  Despite  the  efforts  of  this  group,  there  is 
significant  opposition  in  several  states,  by  various  organizations,  including 
trial  lawyers  associations;  state-level  civil  liberties  groups;  alcohol 
beverage  industry  associations  or  representatives;  and,  in  a  few  states, 
treatment  providers  and  other  associations  dependent  on  DWI  offender  revenue. 
The  Safety  Board  and  NHTSA  will  work  with  these  groups  to  increase  the 
likelihood  of  ALR  law  enactment. 

Provision  for  Adjustable  Upper  Anchorage  Points  for  Seatbelts 

In  its  1988  safety  study  on  the  performance  of  seatbelts,  the  Safety  Board 
concluded  that  increasing  the  level  of  occupant  protection  in  passenger  cars 
is  one  of  the  most  effective  ways  to  lower  the  number  of  transportation 
casualties.  One  way  of  accomplishing  that  goal  is  to  increase  both  the 
number  of  passenger  vehicle  occupants  who  use  lap/shoulder  belts  and  the 
number  who  use  them  properly.   Belt  use  could  be  increased  further  by  the 
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passage  of  additional  mandatory  use  laws,  by  increased  enforcement  and 
education  campaigns,  and  by  making  the  belt  systems  more  comfortable  and  more 
convenient  to  use.  The  Safety  Board  is  fully  supportive  of  all  of  these 
steps. 

One  method  of  encouraging  proper  use  of  seatbelts  and  discouraging  misuse  is 
to  improve  the  fit  of  the  shoulder  portion  of  the  belt.  In  its  1988  report, 
the  Safety  Board  stated  that  seatbelts  in  passenger  vehicles  should  provide 
the  occupants  with  the  opportunity  to  adjust  the  shoulder  strap  to  an  upper 
anchorage  elevation  that  is  compatible  with  their  body  size.  The  Safety 
Board  recommended  that  NHTSA  evaluate  the  possibility  of  requiring  an 
adjustable  upper  anchorage  (AUA)  point  for  the  shoulder  portion  of 
lap/shoulder  belts  in  newly  manufactured  motor  vehicles.  NHTSA  indicated 
that  such  a  regulation  is  not  warranted.  However,  the  agency  further  noted 
that,  "...  any  devices  to  improve  belt  use,  comfort,  and  convenience  are 
beneficial,  and  NHTSA  supports  their  introduction  into  the  marketplace." 

European  manufacturers  generally  offer  AUAs,  not  only  for  their  vehicles  sold 
in  Europe,  but  also  for  similar  models  sold  in  the  United  States.  A  few 
U.S.  and  Japanese  manufacturers  currently  provide  AUAs  on  some  models.  Most 
manufacturers  have  announced  plans  to  introduce  the  AUA  feature  on  some,  if 
not  all,  four  door  passenger  cars.  Several  manufacturers  indicated  that 
engineering  concerns  preclude  use  of  AUAs  on  certain  models.  Some 
manufacturers  also  indicated  their  intent  to  phase  in  the  use  of  AUAs  on 
different  models  over  time. 

The  Safety  Board  is  awaiting  progress  reports  from  manufacturers  on  their 
efforts  to  comply  with  the  Board's  recommended  actions. 

Mandatory  Use  of  Seatbelts 

On  March  1,  1988,  the  Safety  Board  published  a  report  on  its  study  of  the 
performance  of  lap/shoulder  belt  systems  in  167  motor  vehicle  crashes. 
Although  the  Board  found  several  areas  in  which  seatbelt  systems  could  be 
improved,  it  also  found  that  lap/shoulder  belts  clearly  offer  occupants  of 
motor  vehicles  substantial  protection  in  a  wide  variety  of  crashes.  Data 
reported  by  NHTSA  are  consistent  with  the  findings  of  the  Safety  Board  study. 
NHTSA  estimates  that  19,361  lives  were  saved  between  1984  and  1989  by  the  use 
of  safety  belts;  of  that  number,  14,191  were  estimated  to  have  been  saved  as 
a  result  of  mandatory  use  laws  (MULs). 

The  Safety  Board  agrees  that  MULs  are  an  effective  way  to  increase  the  use  of 
lap/shoulder  belts  systems;  the  Board  stated  in  its  1988  study  report  that  it 
supports  the  passage  of  MULs.  When  the  study  was  issued  in  1988,  31  states 
and  the  District  of  Columbia  had  already  enacted  MULs,  and  Federal 
legislative  proposals  were  being  considered  to  encourage  the  other  states  to 
enact  such  laws.  Because  it  appeared  that  the  remaining  states  would  quickly 
enact  MULs,  the  Safety  Board  directed  its  efforts  to  the  development  of  other 
means  to  increase  the  proper  use  of  seatbelt  systems  and  of  ways  to  improve 
the  efficacy  of  seatbelt  systems. 
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In  April  1991,  the  Safety  Board  recommended  that  the  governors  and 
legislative  leaders  of  Alabama,  Delaware,  Kentucky,  Maine,  Massachusetts, 
Nebraska,  New  Hampshire,  North  Dakota,  Rhode  Island,  South  Dakota,  Vermont, 
and  West  Virginia  enact  legislation  that  would  require  occupants  of  all 
passenger  automobiles,  vans,  and  light  trucks  to  use  lap/shoulder  belt 
systems  at  seating  positions  equipped  with  such  belt  systems.  Since  the 
safety  recommendation  was  issued,  Rhode  Island,  Alabama,  Nebraska,  and 
Delaware  passed  legislation  to  require  seatbelt  use.  Currently,  eight  states 
have  not  passed  MULs  for  seatbelts. 


MARINE 


Passage  of  State  Laws  to  Combat  Boating  While  Intoxicated 

Improvements  are  needed  in  recreational  boating  laws  and  regulations  to  deal 
effectively  with  alcohol/drug  abuse  on  the  Nation's  waterways.  Although 
action  to  improve  recreational  boating  laws  has  been  taken  in  many  states, 
the  Safety  Board  believes  that  more  can  and  should  be  done  because  in  some 
states  alcohol  involvement  in  recreational  boating  fatalities  is  as  high  as 
80  percent. 

The  Safety  Board  continues  to  push  for  passage  of  state  laws  addressing 
alcohol  and  drug  use  in  recreational  boating.  To  date,  40  states  and  two 
territories  have  strengthened  their  boating-while-intoxicated  (BWI)  laws. 
Most  of  these  actions  were  taken  as  the  direct  result  of  the  Safety  Board's 
study  and  follow-up  activities. 

Foreign  Cruise  Ship  Operation  out  of  U.S.  Ports 

In  October  1989,  the  Safety  Board  completed  a  major  study  addressing 
significant  safety  deficiencies  related  to  vessel  maintenance,  fire 
protection,  and  crew  qualifications  of  foreign  cruise  ships  operating  out  of 
U.S.  ports.  With  the  increasing  numbers  of  foreign  cruise  ships  carrying 
more  U.S.  citizens  each  year,  and  the  Safety  Board's  lack  of  jurisdiction  to 
investigate  accidents  involving  these  vessels  when  they  are  not  operating  in 
U.S.  waters,  the  Safety  Board  is  concerned  that  an  acceptable  level  of  safety 
be  maintained  by  the  cruise  ship  operators.  Some  success  already  has  been 
achieved  as  a  result  of  the  Safety  Board's  initiatives  to  improve  cruise  ship 
safety.  Requirements  for  improved  fire  hoses,  low-level  emergency  lighting, 
and  fire  detection  systems  were  adopted  by  the  International  Maritime 
Organization  in  April  1992  that  satisfy  some  of  the  Safety  Board's 
recommendations.  Further  satisfying  Safety  Board  recommendations  was  the 
adoption  of  regulations  to  eventually  eliminate  grandfathering  provisions  of 
the  international  regulations  so  that  older  passenger  vessels  would  be 
required  to  meet  the  latest  Safety  of  Life  at  Sea  (SOLAS)  fire  safety 
requirements. 
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The  Safety  Board's  lack  of  jurisdiction  to  investigate  an  accident  in 
international  waters  involving  a  foreign-registered  passenger  vessel  was  the 
focus  of  a  request  for  legislation  in  1990.  Although  Congressional  action 
was  not  taken,  the  Safety  Board  will  continue  to  seek  legislative  accident 
investigation  authority  to  insure  that  U.S.  passengers  aboard  foreign  flagged 
vessels  operating  from  U.S.  ports  receive  the  same  level  of  safety  oversight 
that  exists  for  other  transportation  vehicles. 

Fishing  Vessel  Safety 

Each  year,  approximately  250  fishing  vessels  are  lost  and  about  100  fishermen 
die  in  the  commercial  fishing  industry.  The  highest  loss  and  fatality  rates 
are  for  larger  vessels,  but  the  fatality  rates  for  vessels  under  65  feet 
long  also  are  extraordinarily  high.  Coast  Guard  statistics  continue  to  show 
a  disproportionate  number  of  fishing  vessel  casualties  in  relation  to  the 
number  of  vessels  in  service.  Improper  loading  and  progressive  flooding 
continue  to  be  the  primary  causes  in  the  capsizing,  foundering,  and  sinking 
of  fishing  vessels.  Physical  changes  to  the  vessels  without  consideration 
for  their  effect  on  stability  and  watertight  integrity  also  are  of  major 
concern. 

The  Safety  Board  has  investigated  numerous  commercial  fishing  vessel 
accidents  since  its  investigation  of  the  capsizing  of  the  M/V  LOBSTA  I  off 
Point  Judith,  Rhode  Island,  on  September  23,  1978.  Safety  Board 
recommendations  have  been  issued  covering  a  variety  of  safety  issues 
including  licensing  of  fishing  vessel  masters,  requirements  for  emergency 
position  indicating  radio-beacons,  carriage  of  basic  lifesaving  equipment, 
and  crew  training.  The  Safety  Board  anticipates  that  the  Commercial  Fishing 
Industry  Vessel  Regulations,  issued  by  the  Coast  Guard  on  August  14,  1991, 
and  legislation  to  implement  the  licensing  plan  which  the  Coast  Guard 
submitted  to  Congress  on  January  22,  1992,  could  have  significant  beneficial 
effects  in  improving  vessel  and  personnel  safety  in  the  commercial  fishing 
industry.  The  Safety  Board,  however,  is  concerned  that  the  Coast  Guard  has 
not  yet  developed  stability  standards  for  fishing  vessels  under  79  feet  in 
length. 

A  significant  accident  investigated  by  the  Safety  Board  was  the  capsizing  and 
sinking  of  the  162-foot  U.S.  Fish  Processing  Vessel  ALEUTIAN  ENTERPRISE  in 
the  Bering  Sea  on  March  22,  1990,  which  resulted  in  the  deaths  of  nine 
persons.  The  vessel  had  31  persons  aboard  including  19  fish  processors 
(industrial  employees  who  were  not  mariners)  in  addition  to  the  crew  and  two 
other  persons.  As  a  result  of  its  investigation,  the  Safety  Board  issued 
recommendations  concerning  load  line  legislation.  A  load  line  is  one  of  the 
lines  painted  on  the  side  of  ship  to  show  the  maximum  depth  to  which  that 
ship  may  be  loaded.  The  recommendations  specified  that  requirements  for  load 
lines  be  based  on  hazards  and  risks  rather  than  on  unrelated  factors,  such  as 
fish  processing  methods,  thereby  making  load  line  requirements  applicable  to 
fishing  vessels  and  fish  tender  vessels,  as  well  as  fish  processing  vessels. 
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Assignment  of  the  vessel's  load  line  helps  to  ensure  adequate  vessel 
stability  and  seaworthiness.  Also  of  concern  to  the  Safety  Board  was  the 
difficulty  that  the  Coast  Guard  had  in  identifying  fish  processing  vessels 
that  were  supposed  to  have  load  lines. 

Following  the  accident,  the  Coast  Guard  determined  that  about  100  fish 
processing  vessels  met  the  requirements  for  load  lines,  but  that  60  such 
vessels  did  not.  The  Safety  Board  further  recommended  that,  pending  passage 
of  the  proposed  load  line  legislation,  the  Coast  Guard  require  owners  of 
fish  processing  vessels  to  obtain  a  load  line  before  being  issued  a 
certificate  of  documentation. 


PIPELINE 


Excess  Flow  Valves 

Since  1971,  the  Board  has  advocated  the  use  of  excess  flow  valves  to  minimize 
the  consequences  of  major  gas  leaks  on  service  lines.  In  1981,  it 
recommended  that  DOT  require  these  valves  on  all  single  family,  high  pressure 
gas  service  lines  newly  installed  or  renewed.  Although  the  DOT  has  not  yet 
acted  to  require  the  use  of  these  valves,  several  progressive  gas 
distribution  system  operators  have  established  practices  consistent  with  the 
Board's  recommendation. 

The  Safety  Board  found  that  the  cost  of  an  excess  flow  valve  and  its 
installation,  when  performed  at  the  time  a  service  line  is  constructed  or 
renewed,  is  about  the  same  as  the  cost  of  purchasing  and  installing  a  home 
smoke  detector.  However,  when  a  gas  service  line  is  being  renewed,  gas 
operators  do  not  generally  advise  the  customer  of  the  benefits  of  this  valve, 
nor  do  they  make  these  valves  available  to  be  installed  even  if  the  customer 
agrees  to  pay  for  the  valve.  Consequently,  the  Board  recommended  that  the 
DOT  require  the  installation  of  excess  flow  valves  on  new  and  renewed  single 
family,  high  pressure  gas  service  lines.  Additionally,  the  Safety  Board 
recommended  that  the  American  Gas  Association  and  the  American  Public  Gas 
Association  encourage  their  member  companies  to  advise  their  customers  of  the 
safety  benefits  of  excess  flow  valves  and  to  offer  their  customers  the 
opportunity  to  have  one  installed  at  cost. 

On  December  14,  1990,  the  DOT's  Research  and  Special  Programs  Administration 
(RSPA)  issued  an  advance  notice  of  proposed  rulemaking  to  obtain  comments  on 
requiring  excess  flow  valves  on  gas  service  lines.  Most  responses  were  from 
gas  companies  that  had  never  used  or  tested  these  valves,  and  the  reasons 
they  cited  for  not  using  these  valves  parroted  the  myths  on  excess  flow 
valves  expressed  by  the  industry  associations  and  by  operators  that  had  used 
only  the  earliest  of  valves  designs.  In  contrast  to  these  unsupported  claims 
against  excess  flow  valves  were  comments  from  companies  that  routinely  use 
the  valves.  One  operator  acknowledged  that  it  has  used  excess  flow  valves 
for  15  years,  that  it  has  about  40,000  valves,  and  that  it  has  never 
experienced  a  failure  of  any  of  its  valves  to  operate  in  an  emergency  or  due 
to  cold  weather.   Another  acknowledged  that  it  has  used  excess  flow  valves 
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for  11  years,  that  it  had  about  30,000  valves,  and  that  it  had  never 
experienced  a  failure  of  any  of  its  valves  to  operate  in  an  emergency  or  due 
to  cold  weather.  A  third  operator  with  more  than  100,000  excess  flow  valves 
reported  similar  experiences.  Currently,  there  are  more  than  one  million 
excess  flow  valves  installed  in  gas  service  lines  throughout  the  United 
States  with  about  50  gas  companies  now  making  some  use  of  excess  flow  valves, 
and  some  routinely  installing  these  valves  on  new  and  renewed  gas  service 
lines. 

Even  with  the  positive  experiences  of  gas  operators  that  use  excess  flow 
valves  and  the  RSPA  Administrator's  commitment  to  expedite  this  rulemaking, 
almost  two  years  have  passed  without  this  important  safety  project  being 
advanced  as  a  rulemaking  notice.  RSPA  now  has  completed  its  cost  benefit 
study  and  determined  that  the  use  of  these  valves  is  beneficial.  The  RSPA's 
delay  in  completing  rulemaking  action  on  this  issue  has  resulted  in 
Congressional  action  (PL  102-508)  to  mandate  that  the  RSPA  complete  within  18 
months  action  on  requiring  the  use  of  excess  flow  valves. 

HAZARDOUS  MATERIALS 

Transportation  of  Hazardous  Materials  by  Rail 

Railroad  accidents  have  a  significant  potential  for  disaster  when  hazardous 
materials  are  involved.  For  example,  on  February  2,  1989,  runaway  freight 
cars  collided  with  locomotive  units  in  Helena,  Montana.  The  explosion  of  one 
of  the  tank  cars  containing  hydrogen  peroxide  caused  extensive  damage  to  the 
city  and  evacuation  of  many  of  its  residents.  As  part  of  its  investigation 
of  this  accident,  the  Safety  Board  again  focused  attention  on  the  lack  of 
puncture  resistance  protection,  such  as  head  shields  on  tank  cars  used  to 
transport  hydrogen  peroxide  and  other  high-risk  hazardous  materials;  and  the 
failure  of  the  DOT  to  determine  product/tank  car  combinations  that  provide 
sufficient  protection  for  the  transportation  of  hazardous  materials  in  tank 
cars. 

The  Safety  Board  concluded  that  needless  risks  are  taken  when  hydrogen 
peroxide  and  other  high-risk  hazardous  materials  are  transported  in  tank 
cars  without  puncture  resistance  protection,  such  as  head  shields,  and  that 
the  DOT  has  not  used  safety  analysis  methods  to  identify  unacceptable  risks 
in  transporting  hazardous  materials  and  to  determine  the  degree  of  risk 
presented  by  the  release  of  hazardous  materials.  Consequently,  the  Board 
recommended  that  the  DOT  evaluate  its  present  safety  standards  for  tank  cars 
transporting  hazardous  materials  by  using  safety  analysis  methods,  and  modify 
existing  regulations  to  achieve  acceptable  levels  of  safety  for  each 
product/tank  car  combination.  The  Safety  Board  also  reiterated  to  the  FRA, 
RSPA,  and  the  AAR  its  previous  recommendations  for  head  shields  on  aluminum 
tank  cars,  and  it  urged  that  action  be  expedited  to  require  this  protection. 
In  addition,  the  Safety  Board  conducted  a  safety  study  that  focused  on  these 
and  other  related  issues  identified  in  Safety  Board  investigations  {see  Other 
Significant  Issues  section). 
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INTERMODAL 


Hours-of-Work/Human  Fatigue 


In  its  investigations  of  numerous  accidents  in  all  transportation  modes,  the 
Safety  Board  has  identified  serious  and  continuing  problems  concerning  the 
far-reaching  effects  of  fatigue,  sleepiness,  sleep  disorders,  and  circadian 
factors  in  transportation  system  safety.  The  Board  has  identified  a  lack  of 
training  for  both  employees  and  supervisors  on  the  problems  associated  with 
work  and  rest  schedules,  and  the  effects  such  schedules  have  on  safety  and 
performance.  It  has  become  apparent  to  the  Board  that  neither  management 
nor  labor  in  the  transportation  industry  properly  considers  the  adverse 
effects  of  irregular  and  unpredictable  cycles  of  work  and  rest  on  vehicle- 
operating  personnel.  While  there  has  been  some  private  research  conducted  on 
this  issue,  in  1989  the  Safety  Board  was  unaware  of  any  systematic  activity 
by  the  DOT  to  address  these  safety  concerns.  Consequently,  the  Safety  Board 
issued  safety  recommendations  to  the  DOT  asking  that  coordinated  research 
programs  be  expedited,  that  educational  material  be  developed  and 
disseminated  to  transportation  industry  management  and  other  personnel 
regarding  this  issue,  and  that  all  DOT  regulations  related  to  work 
scheduling  and  hours-of-service  be  reviewed  and  upgraded  to  incorporate  the 
results  of  the  latest  research. 

The  Secretary  of  Transportation  responded  to  these  safety  recommendations  on 
August  11,  1989,  citing:  ongoing  human  factors  research  in  the  various 
modal  administrations  of  the  DOT;  the  DOT  Research  and  Development 
Coordinating  Council;  the  then  proposed  DOT  National  Transportation  Policy 
statement;  and  ongoing  reviews  of  policy  regarding  dissemination  of 
educational  materials  and  hours-of-service  regulations  in  the  various  modal 
administrations. 

In  further  response  to  these  safety  recommendations,  in  a  September  1990 
briefing  of  Safety  Board  staff,  officials  from  the  DOT  pointed  out  that  DOT 
policy  included  the  conduct  of  a  comprehensive  program  of  research  on  human 
factors  in  transportation,  including  the  causes  of  transportation  accidents 
and  the  effects  of  operator  impairment,  perceptual  errors,  and  fatigue,  as 
well  as  design  and  operating  changes  that  can  eliminate  or  reduce  those 
effects.  Each  of  the  modal  administrations  discussed  ongoing  efforts 
related  to  this  issue  and  how  the  individual  efforts  fit  into  the  overall  DOT 
policy.  A  further  briefing  was  provided  in  October  1991. 

On  June  10,  1992,  the  Safety  Board  again  reiterated  its  concerns  covering  the 
need  for  changes  in  the  work/rest  rules  of  the  Hours  of  Service  Act  before 
the  House  of  Representatives,  Committee  on  Energy  and  Commerce,  Subcommittee 
on  Transportation  and  Hazardous  Materials.  Work/rest  fatigue  accidents 
continue  to  occur  even  though  there  may  be  compliance  with  the  Act. 

A  prolonged,  sustained  effort  will  be  necessary  to  resolve  this  issue.  To 

ensure  positive  results,  the  Safety  Board  will  continue  to  stress  its 

importance  and  will  cite  it  in  pertinent  accident  investigations  in  all 
modes. 
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Uniform  Industrv-Wide  Policy  on  Collection.  Processing  and  Testing  for  the 
Detection  of  Alcohol  and  Drugs 

Investigations  of  transportation  accidents  conducted  by  the  Safety  Board  have 
created  concern  about  the  prevalence  of  drug  and  alcohol  use  and  its  effect 
on  the  safety  of  the  traveling  public.  Substance  abuse  has  been  particularly 
evident  in  highway  accidents  and,  to  a  lesser  extent,  in  rail,  aviation,  and 
marine  accidents.  The  Board  believes  that  the  problems  of  drug  and  alcohol 
use  in  transportation  should  receive  the  highest  level  of  attention  by  the 
DOT,  specifically  in  regard  to  the  DOT's  drug  and  alcohol  testing 
regulations.  The  Safety  Board  commends  the  efforts  by  the  DOT  to  develop 
regulations  to  eliminate  drug  and  alcohol  use  in  transportation. 

The  Safety  Board,  however,  does  take  exception  to  the  inconsistent  approach 
taken  by  the  DOT  in  the  formulation  of  those  regulations  that  pertain  to  the 
drug  and  alcohol  testing  of  persons  involved  in  accidents  or  incidents. 
Substantial  differences  exist  among  the  post-accident/incident  sampling  and 
testing  requirements  for  the  various  transportation  modes  and  between  the 
drug  testing  policies  for  DOT  employees  in  safety  sensitive  positions  and 
for  private  sector  employees.  Furthermore,  the  testing  requirements  of  many 
pertinent  regulations  are  not  sufficient  to  permit  the  Safety  Board  or  the 
modal  agencies  to  identify  the  extent  to  which  drug  and  alcohol  abuse 
contribute  to  transportation  accidents. 

In  1989,  the  Safety  Board  called  upon  the  DOT  to  adopt  uniform  regulations 
for  all  drug  and  alcohol  testing  in  all  transportation  modes  and  for 
employees  of  the  DOT  in  safety  sensitive  positions.  These  regulations 
include:  rules  for  post-accident  testing  that  are  separate  from  other  types 
of  testing;  the  inclusion  of  alcohol  and  other  drugs  presently  omitted  in 
some  modes;  and  a  requirement  that  testing  be  done  within  four  hours  of  any 
accident.  In  addition,  instead  of  the  .04  percent  blood  alcohol 
concentration  standard  for  intoxication  now  used  in  some  modes,  a  BAC 
standard  of  0.00  should  be  adopted. 

Although  the  DOT  continues  to  consider  these  recommendations,  little 
specific  action  has  occurred  to  implement  them.  The  DOT  and  the  Safety  Board 
have  had  several  discussions  regarding  these  safety  recommendations  and  the 
DOT  offered  a  formal  response  on  August  3,  1990.  However,  based  on  that 
response  and  on  the  various  meetings  held  between  the  Safety  Board  and  the 
DOT  staff,  the  Board  remains  concerned  that  no  substantive  action  has  been 
taken  to  resolve  these  issues.  On  June  25,  1991,  the  Safety  Board  reiterated 
its  concerns  in  this  matter  in  its  final  report  of  the  December  3,  1990 
ground  collision  of  two  Northwest  Airlines  airplanes  at  Detroit. 

On  December  15,  1992,  the  DOT  published  an  NPRM  on  the  testing  of 
transportation  industry  employees  for  drugs  and  alcohol.  The  Board  is 
evaluating  that  proposed  rule  to  determine  its  relationship  to  this  "Most 
Wanted"  issue  area. 
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OTHER  SIGNIFICANT  SAFETY  ISSUES 


The  following  other  significant  safety  issues,  which  have  been  identified  and 
explored  in  completed  or  ongoing  Safety  Board  investigations  and  studies, 
provide  additional  examples  of  the  Board's  efforts  to  ensure  public 
confidence  in  the  Nation's  transportation  system. 

AVIATION 

Piper  PA-31  Engine  Cowls 

On  May  1,  1991,  a  Piper  PA-31  crashed  near  Bennett,  Colorado,  killing  the 
pilot.  The  Safety  Board  investigation  of  the  accident  disclosed  that  the 
left  engine  cowl  assembly  had  separated  in  flight  and  struck  and  damaged  the 
upper  portions  of  the  vertical  fin  and  rudder.  A  review  of  service 
difficulty  reports  and  accident/incident  data  disclosed  at  least  22  other 
reports  of  in-flight  loosening  or  separation  of  PA-31  engine  cowls.  As  a 
result,  the  Safety  Board  issued  three  recommendations  to  the  FAA  concerning 
this  matter,  including  the  need  to  inspect  PA-31  engine  cowls  at  the  next 
annual  or  100-hour  inspection,  the  application  of  decals  and/or  paint  stripes 
on  the  cowls  to  indicate  open  and  locked  positions  of  cowl  fasteners,  and  the 
amendment  of  PA-31  preflight  inspection  procedures  to  ensure  that  all  cowl 
fasteners  are  securely  fastened. 

Grob  Sailplanes/Motorqliders 

On  August  9,  1992,  a  Grob  G103  sailplane  crashed  at  Truckee,  California, 
during  a  landing  approach  after  the  interconnected  left  and  right  wing 
spoilers  became  locked  in  the  fully  extended  position.  The  left  wing  spoiler 
had  extended  beyond  its  normal  limit  and  jammed  against  the  spoiler  cap 
access.  The  wing  spoilers  are  attached  to  and  actuated  by  pivot  arms  within 
the  wing  structure  which  move  vertically  and  laterally  (inboard  and 
outboard).  A  stop  block  normally  restricts  movement  of  the  outer  pivot  arm 
so  as  to  preclude  such  jamming.  However,  the  stop  block  in  the  accident 
aircraft  was  worn  excessively,  and  allowed  overextension  of  the  spoilers. 
The  wing  spoiler  systems  in  Grob  G103  series  sailplanes  are  similar  to  those 
installed  in  Grob  G102  and  G104  series  sailplanes  and  in  G109  series 
motorgliders. 

Based  on  its  findings,  the  Safety  Board  issued  an  urgent  recommendation  to 
the  FAA  recommending  that  the  wing  spoilers  in  these  aircraft  be  inspected 
within  the  next  10  hours  time-in-service  to  ensure  adequate  rigging  clearance 
and  integral  stop  blocks.  Approximately  350  of  these  aircraft  are  currently 
operating  in  the  United  States. 
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Boeing  747  Autopilot  System 


In  December  of  1991,  Safety  Board  participated  in  a  Canadian  investigation  of 
an  in-flight  upset  of  a  Boeing  747  airplane.  The  cargo  plane,  carrying  a 
crew  of  five,  slowly  rolled  into  a  95  degree  bank  while  the  airplane  was 
being  operated  on  the  autopilot.  The  crew  regained  control  of  the  airplane 
and  made  an  emergency  landing,  averting  the  loss  of  the  airplane.  During  the 
upset,  the  airplane  fell  nearly  two  miles  and  sustained  major  structural 
damage.  The  investigation  revealed  areas  of  concern  in  the  design  of  the 
autopilot  system.  As  a  direct  result  of  its  participation  in  the 
investigation,  the  Safety  Board  issued  recommendations  to  the  FAA  to  review 
the  autopilot  system  design  and  correct  any  deficiencies  for  the  Boeing  747 
series  airplanes.  Recommendations  also  were  made  to  examine  autopilot 
systems  of  other  transport  airplanes  and  to  incorporate  a  warning  system  on 
the  Boeing  747  series  airplanes  that  will  alert  the  pilots  when  the  airplane 
exceeds  normal  in-flight  bank  angles. 

In  July  1992,  the  FAA  responded  favorably  to  the  Board's  recommendations. 
The  Safety  Board  will  continue  to  monitor  this  issue  until  its 
recommendations  are  implemented. 

Thermal  Protection  Standards  for  Flight  Recorders 

Since  1989,  eight  accidents  have  occurred  in  which  vital  flight  recorder 
information  from  cockpit  voice  and  flight  data  recorders  was  lost  as  a  result 
of  the  thermal  destruction  of  the  magnetic  tape  recording  media.  These  six 
accidents  involved  12  of  the  92  flight  recorders  known  to  have  sustained 
thermal  damage  by  post-impact  fires  since  1966. 

An  examination  of  the  fire  survival  data  clearly  indicates  the  vulnerability 
to  post-impact  fires  of  recorders  qualified  under  the  nearly  20-year-old 
guidelines  of  Technical  Standard  Orders  (TSO)  C51a  and  C84.  The  47  percent 
loss  of  the  recording  media  experienced  by  these  recorders  when  exposed  to 
post-impact  fires  is  unacceptable. 

Historical  fire  survival  data  also  indicate  the  superiority  of  the  recently 
issued  TSO  C124  (and  CI23)  over  TSO  C5Ia  (and  TSO  C84)  in  prevention  of  the 
thermal  destruction  of  the  recording  media  in  post-impact  fires.  However, 
the  recent  loss  of  data  from  thermal  damage  of  two  recorders  that  met  the 
fire  protection  requirement  of  TSO  C124  raises  the  questions  about  the 
adequacy  of  the  fire  test  requirements  in  TSO  C124  (and  C123).  In  nearly  all 
the  accidents  in  which  the  recording  media  were  destroyed  or  damaged  by 
fire,  the  fires  have  been  of  relatively  low  temperature  (from  250°  to  850°  C) 
for  an  extended  duration  (2  to  46  hours).  The  test  requirements  in  TSO  C124 
(and  C123)  address  only  the  short-term,  high  intensity  fire  (30  minutes  at 
1,100°  C). 

In  May  1992,  the  Safety  Board  issued  recommendations  to  the  FAA  that  would 
phase  out  recorders  that  only  meet  TSO  C51a  or  C84  standards.  In  addition, 
the  Board  recommended  that  the  FAA  conduct  a  study,  based  on  accident  case 
histories,  to  determine  a  realistic  thermal  profile  and  test  protocol  for 
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improved  flight  recorder  fire  test  requirements  that  reflect  the  actual 
environment  of  post-impact  fires.  The  Safety  Board  also  recommended  that  the 
FAA  issue  new  technical  standards  based  on  the  findings  of  the  study.  The 
FAA  concurred  with  the  Board's  recommendation  and  a  study  is  under  way  at  the 
FAA's  technical  center.  The  results  are  expected  early  in  1993. 

Piper  PA-25  In-Fliqht  Wing  Separation 

On  September  21,  1991,  a  Piper  PA-25-235  crashed  in  a  field  near  Brewton, 
Alabama,  after  the  left  wing  separated  from  the  airplane.  The  airplane  had 
completed  a  chemical  spraying  run  in  a  field  and  was  performing  a  pull-up 
maneuver  when  the  structural  failure  occurred.  The  airplane  was 
substantially  damaged  and  the  pilot  suffered  serious  injuries.  Examination 
of  the  front  spar  attachment  for  the  left  wing  disclosed  evidence  of  a 
progressive  separation  on  the  fuselage  side  of  the  attachment.  There  also 
was  an  extensive  oxidation  layer  between  the  sections  making  up  this  fitting 
assembly,  indicating  that  the  corrosion  had  occurred  over  an  extended  period 
of  time.  However,  there  are  no  Piper  service  bulletins  (SB)  or  FAA 
airworthiness  directives  (AD)  for  the  model  PA-25  airplane  that  addressed  the 
wing  front  spar  fuselage  attachment  assembly.  As  a  result  of  this 
investigation  the  Safety  Board  issued  several  safety  recommendations  to  the 
FAA  calling  for  the  immediate  inspection  for  corrosion  and  cracking  of  wing 
front  spar  fuselage  attachment  assemblies;  repair,  by  an  FAA  approved  method, 
of  any  fitting  assembly  that  contains  cracking  or  corrosion  damage;  and 
periodic  inspection  of  the  wing  front  spar  fuselage  attachment  assemblies  at 
intervals  that  will  detect  cracking  before  it  becomes  critical  to  safe 
operation  of  the  airplane.  There  are  approximately  1,272  model  PA-25 
airplanes  registered  in  the  U.S. 

The  FAA  is  considering  issuing  an  NPRM  to  address  this  matter.  However,  the 
Safety  Board,  in  a  letter  to  the  FAA  dated  October  7,  1992,  indicated  the 
need  for  more  expedient  action. 

Boeing  747  Cargo  Door  Wiring  Bundle  Chafing 

On  June  13,  1991,  while  at  John  F.  Kennedy  Airport,  Jamaica,  New  York, 
maintenance  personnel  found  that  the  aft  cargo  door  on  a  Boeing  747  airplane 
would  not  open.  During  subsequent  troubleshooting  of  the  door,  chafed 
electrical  wires  in  the  wiring  bundle  between  the  fuselage  and  the  door 
shorted  and  the  door  began  to  open  without  activation  of  the  door  open 
switches.  The  area  with  the  shorted  wires  was  within  a  flexible  conduit 
that  was  intended  to  protect  the  wires  from  damage.  The  wire  chafing  was 
caused  by  sharp  edges  of  circumferential  cracks  in  the  conduit.  The  cracks 
were  caused  by  repeated  flexing  of  the  conduit  during  opening  and  closing  of 
the  door.  The  Safety  Board  recommended  that  the  FAA  require  periodic 
inspection  of  the  aft  cargo  door  wiring  bundle  on  Boeing  747  airplanes  and 
that  the  flexible  conduit  on  the  forward  cargo  door  be  evaluated  to  determine 
if  the  underlying  wiring  bundle  also  should  be  inspected. 
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The  FAA  is  in  the  process  of  issuing  an  NPRM  that  will  address  the  Safety 
Board's  concerns.   The  Board  will  continue  to  monitor  the  progress  of  the 

FAA's  action. 

Saab  340A  Propeller  Gearbox  Shaft  Failure 

On  November  21,  1991,  the  right  propeller  separated  from  a  Saab  340A 
airplane.  At  least  several  minutes  of  heavy  vibration  preceded  the 
separation;  the  crew  did  not  remove  power  from  the  vibrating  engine  until 
just  before  the  propeller  was  lost.  Fortunately,  the  separated  propeller  did 
not  contact  the  airplane  after  it  broke  free,  and  no  damage  or  injury 
resulted.  After  the  separation,  the  propeller  fell  into  Lake  Erie  and  the 
airplane  landed  safely  in  Buffalo,  New  York.  The  loss  of  the  propeller  was  a 
result  of  fatigue  cracking  in  the  forward  end  of  the  gearbox  shaft  to  which 
the  propeller  hub  is  bolted.  No  specific  cause  of  fatigue  crack  initiation 
has  been  found.  The  Safety  Board  recommended  that  the  FAA  require  periodic 
inspection  of  the  gearbox  shafts  on  applicable  engines  and  that  pilots  be 
advised  to  consider  shutting  down  a  vibrating  engine  as  soon  as  practical. 
So  far,  the  FAA  has  required  only  a  onetime  inspection  of  the  gearbox  shafts 
instead  of  repeated  inspections.  The  FAA  did  not  act  on  the  Board's  pilot 
advisory  recommendation,  however,  Saab  issued  an  all -operators  letter  that 
met  the  Safety  Board's  concerns  in  this  area. 

Boeing  737  Rudder  Control  Binding 

During  the  Safety  Board's  investigation  of  the  March  3,  1991,  crash  of  a 
Boeing  737  airplane,  design  discrepancies  were  found  in  components  of  the 
airplane's  rudder  system.  The  investigation  determined  that  galling  of  the 
input  shaft  of  the  standby  rudder  system  could  occur.  Although  the  galling 
was  ruled  out  as  a  contributing  factor  to  the  accident,  the  Safety  Board 
recommended  to  the  FAA,  on  August  20,  1991,  that  all  Boeing  737s  be  examined 
for  galling,  and  serviced  immediately  if  evidence  of  galling  is  found. 

The  investigation  also  determined  that  a  servo  valve  within  the  main  rudder 
power  control  unit  could  cause  the  rudder  system  to  malfunction.  Although 
the  Safety  Board  determined  that  this  was  not  a  factor  in  the  accident,  the 
Board  recommended  to  the  FAA  that  test  methods  be  developed  to  detect  this 
problem  until  design  changes  become  available  and  are  implemented  in  the 
airplane.  To  date  the  FAA  has  not  acted  on  this  recommendation.  However,  a 
design  change  has  been  developed  and  the  Safety  Board  has  urged  the  FAA  to 
expedite  the  issuance  of  a  requirement  for  modification  of  the  Boeing  737 
fleet. 


Lycoming  Engine  Fuel  Line  Cracking 

On  March  2,  1992,  the  Safety  Board  issued  a  safety  recommendation  to  the  FAA 
regarding  serious  engine  malfunctions  in  Piper  PA-32  series  airplanes 
equipped  with  Textron  Lycoming  TIO-540-S1AD  engines.  The  recommendation 
resulted  from  the  investigation  of  a  PA-32  accident  in  which  two  people  were 
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killed  and  the  airplane  was  destroyed.  The  Safety  Board  discovered  that  the 
malfunction  of  the  engine  was  caused  by  an  in-flight  separation  of  the  fuel 
injection  line  between  the  fuel  manifold  and  the  nozzle.  Because  of 
inadequate  support  in  the  system,  the  fuel  line  was  subjected  to  excessive 
vibration,  which  eventually  led  to  its  separation.  The  Safety  Board 
determined  that  this,  as  well  as  several  other  fuel  injection  line  failures, 
occurred  after  maintenance  personnel  failed  to  reinstall  the  support  clamps 
following  removal  of  the  fuel  injection  lines  for  engine  overhaul  or  for 
other  reasons.  On  April  14,  1992,  Lycoming  issued  a  service  bulletin  that 
required  installation  of  support  clamps  on  the  fuel  injection  lines  of 
certain  serial  numbers  TIO-540-A  model  engines.  On  June  5,  1992,  the  FAA 
issued  an  emergency  airworthiness  directive  (AD),  applicable  to  Textron 
Lycoming  Model  TIO-540-S1AD.  The  AD  requires  inspection  of  the  fuel  injector 
lines  for  missing  or  damaged  clamos.  This  AD  also  requires  replacement  of 
lines  that  show  evidence  of  damage  or  fuel  leakage.  Textron  Lycoming  has 
advised  the  FAA  that  a  revision  to  the  service  bulletin  will  be  forthcoming 
that  will  be  applicable  to  all  engine  models  with  fuel  injectors.  However, 
as  of  December  1992,  the  FAA  had  not  issued  an  AD  for  the  other  engine  models 
as  requested  by  the  Safety  Board  recommendation. 

Avres  S2R-T34  Wing  Failure 

A  safety  recommendation  was  issued  to  the  FAA  following  the  Safety  Board's 
investigation  of  an  accident  involving  an  Ayres  S2R-T34  airplane.  The 
airplane,  manufactured  in  October  of  1979,  was  used  for  agricultural  spraying 
throughout  its  entire  service  history.  Examination  of  the  wreckage  after  the 
accident  revealed  that  corrosion  of  the  fasteners  attaching  the  upper  and  the 
lower  steel  caps  to  the  web  caused  a  complete  separation  of  both  caps  in  the 
left  wing  of  the  airplane.  The  Safety  Board  was  concerned  that,  if 
undetected,  the  corrosion  of  the  fasteners  or  other  elements  of  the  wing  main 
spar  may  cause  partial  or  catastrophic  failure  of  the  wing  structure, 
resulting  in  loss  of  control  of  the  airplane.  On  May  13,  1992,  the  Board 
called  for  the  FAA  to  require  an  immediate  and  periodic  inspections  of  all 
Ayres  S2R  series  airplanes  for  evidence  of  corrosion.  As  of  December  1992, 
no  requirements  were  developed  either  by  the  manufacturer  or  by  the  FAA  for 
these  inspections. 

Piper  PA-46  Series  Malibu/Miraqe  Airplanes 

Between  May  31,  1989,  and  March  17,  1991,  seven  Piper  PA-46  series  Malibu  and 
Mirage  airplanes  were  involved  in  fatal  accidents  in  the  United  States, 
Mexico,  and  Japan  involving  in-flight  structural  failures  of  the  wings  and 
empennage  following  unexplained  departures  from  controlled  flight.  In 
response  to  the  alarming  number  of  these  accidents  in  such  a  short  period  of 
time,  the  Safety  Board  conducted  a  special  investigation.  The  intensive 
investigation  examined  a  number  of  areas  including  the  adequacy  of  the 
airplane  design  certification  requirements,  the  aircraft's  structural 
integrity,  the  aircraft  systems,  flight  performance,  autopilot,  and  human 
performance,  including  pilot  training.  The  report,  which  was  adopted  by  the 
Safety  Board  on  July  21,  1992,  contains  details  regarding  the  Malibu 
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accidents  and  related  incidents,  and  technical  information  relating  to  the 
various  phases  of  the  special  investigation.  In  the  report  the  Safety  Board 
issued  six  safety  recommendations  to  the  FAA  related  to  more  stringent  pilot 
training  requirements  for  pilots  of  small  pressurized  airplanes,  the  addition 
of  a  pitot  heat  operating  light  in  PA-46  and  similar  airplanes,  revision  of 
checklists  in  the  pilot  operating  handbook  and  the  airplane  flight  manual  for 
PA-46  and  similar  airplanes,  and  improved  training  material  for  integrated 
flight  guidance  and  control  systems.  Since  the  report  was  issued,  there  have 
been  two  additional  accidents  involving  the  Malibu,  one  in  Finland,  and  one 
in  Sweden.  The  Safety  Board  is  providing  technical  assistance  to  both 
investigations.  The  FAA  advised  the  Safety  Board  on  November  30,  1992,  that 
it  generally  agreed  with,  and  planned  future  actions  to  address,  the  Board's 
Safety  Recommendations. 

McDonnell -Douglas  MD-80 

On  December  27,  1991,  a  Scandinavian  Airlines  System  MD-80  crashed  shortly 
after  takeoff  from  Stockholm,  Sweden.  The  pilot  was  able  to  crash  land  the 
airplane  in  an  open  field  with  only  seven  serious  and  seven  minor  injuries 
among  the  129  people  on  board.  The  accident  is  being  investigated  by  the 
Government  of  Sweden  with  the  assistance  of  Safety  Board  investigators. 
Preliminary  data  indicate  that  ice  on  the  wings  came  loose  during  takeoff  and 
was  ingested  by  the  engines.  The  ice  caused  the  engines  to  surge  severely, 
loose  power,  and  eventually  flame  out  completely. 

The  crashworthiness  of  the  cabin  furnishings  of  this  newly-manufactured 
airplane  was  of  particular  interest  to  the  Safety  Board  investigators,  since 
many  of  the  overhead  stowage  bins  broke  free  from  their  mountings  and  crashed 
down  on  the  passengers  seats,  even  though  the  crash  loads  were  below  the  FAA 
design  requirements.  Based  upon  this  investigation,  the  Safety  Board  issued 
five  recommendations  to  the  FAA  to  require  that  dynamic  forces  be  considered 
during  the  certification  of  overhead  stowage  bins  rather  than  the  current 
static  loads.  The  FAA  responded  that  it  will  take  positive  action  to  address 
the  Board's  concerns.  Additionally,  the  Safety  Board  has  worked  with  the  FAA 
to  determine  why  the  engines  were  so  extensively  damaged.  The  investigation 
determined  that  the  reaction  of  the  airplane's  autothrottle  system  was 
incompatible  with  the  power  recovery  requirements  of  a  surging  engine.  The 
FAA  since  has  issued  an  airworthiness  directive  that  informs  pilots  to 
disengage  the  autothrottle  system  if  an  engine  surges  during  takeoff. 

The  NTSB  and  the  Safety  Board  of  Sweden  have  exchanged  technical  information 
during  the  writing  of  the  draft  report  of  this  accident.  It  is  expected  that 
the  Swedish  Investigation  Board  will  conduct  a  technical  review  of  the  draft 
report  during  the  first  quarter  of  1993. 

Aircraft  Maintenance 

The  Safety  Board's  investigation  of  the  September  11,  1991,  in-flight  breakup 
of  a  Continental  Express,  Embraer  Brasilia  EMB-120  airplane,  near  Eagle  Lake, 
Texas,  found  that  the  airplane  had  undergone  maintenance  work  in  the 
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Continental  Express  hangar  the  night  before  the  accident.  During  the  second 
shift,  the  scheduled  removal  and  replacement  of  both  the  left  and  right 
horizontal  stabilizer  leading  edge/deice  boot  assemblies  was  initiated.  Two 
mechanics  and  an  inspector  assisting  in  the  work  gained  access  to  the 
"T-Tail"  and  removed  the  screws  from  the  top  of  the  left  side  leading  edge. 
However,  a  maintenance  personnel  shift  change  occurred  before  the  work  was 
completed,  and  the  upper  screws  were  not  replaced. 

The  airplane  was  assigned  a  morning  passenger  flight  from  Houston  to  Laredo, 
Texas.  The  accident  took  place  on  the  return  trip  from  Laredo  to  Houston.  A 
detailed  investigation  was  completed  on  the  maintenance  procedures  and 
personnel  activity  at  the  Houston  base  of  Continental  Express.  The 
investigation  revealed  deficiencies  by  maintenance  personnel  in  complying 
with  the  company  procedures  outlined  in  the  Company's  General  Maintenance 
Manual  (GMM),  and  deficiencies  in  general  supervision  and  management 
practices  in  the  maintenance  department. 

As  a  result  of  these  findings  the  Safety  Board  issued  two  recommendations  to 
the  FAA.  The  first  was  to  enhance  FAA  surveillance  of  Continental  Express, 
and  the  second  was  to  enhance  FAA  program  guidelines.  The  FAA  has  not  yet 
responded  to  these  recommendations. 

Airframe  Icing 

During  the  past  year,  the  Safety  Board  issued  recommendations  to  the  FAA 
regarding  airframe  icing  that  have  emanated  from  its  investigation  of  three 
accidents  in  which  an  airplane  crashed  shortly  after  takeoff  with  the 
possibility  of  snow  or  ice  contaminating  the  upper  surface  of  their  wings. 
On  February  17,  1991,  a  Ryan  International  DC-9-15  cargo  flight  crashed  on 
takeoff  at  Cleveland,  Ohio.  Both  pilots  on  board  the  airplane  were  fatally 
injured.  As  a  result  of  this  accident,  the  Safety  Board  made  several 
recommendations  to  the  FAA  aimed  at  preventing  similar  icing-related 
accidents. 

More  recently,  on  March  22,  1992,  a  USAir  Fokker  F-28  crashed  on  takeoff  from 
LaGuardia  Airport,  New  York.  Of  the  51  people  on  board,  27  were  fatally 
injured.  The  Safety  Board  determined  the  probable  cause  of  the  accident  to 
be  the  failure  of  the  airline  industry  and  the  FAA  to  provide  procedures, 
requirements,  and  criteria  that  would  properly  guide  flightcrews  in  dealing 
with  departure  delays  during  icing  conditions,  and  the  decision  by  the 
pilots  to  take  off  without  positive  assurance  that  the  airplane's  wings  were 
free  of  ice  accumulation.  The  Board  said  that  ice  accumulation  on  the  wings 
caused  an  aerodynamic  stall  and  loss  of  control  after  liftoff. 

In  addition,  on  November  4,  1991,  the  Safety  Board  made  several 
recommendations  to  the  FAA  regarding  airframe  icing  as  a  result  of  an 
accident  involving  a  United  Express  BA-3101  that  crashed  at  Pasco,  Washington 
on  December  26,  1989.  All  six  persons  on  board  were  fatally  injured.  The 
investigation  found  that  an  accumulation  of  airframe  ice  degraded  the 
aerodynamic  performance  of  the  airplane  and  contributed  to  the  stall  and  loss 
of  control . 
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Foreign  Object  Ingestion 


On  July  11,  1991,  the  pilot  of  a  Delta  Air  Lines  Boeing  767-332ER,  powered  by 
two  Pratt  and  Whitney  PW-4060  turbofan  engines,  aborted  takeoff  at  Shannon, 
Ireland,  after  a  pigeon  was  ingested  into  the  right  engine  of  his  aircraft. 
The  accident  was  investigated  by  the  Government  of  Ireland,  and  through  its 
accredited  representative,  the  Safety  Board  monitored  the  investigation.  The 
investigation  determined  that  an  18-ounce  pigeon  had  impacted  the  engine  fan 
causing  one  fan  blade  to  separate  inboard  of  the  mid-span  shroud.  The 
liberated  blade  section  subsequently  broke  into  three  relatively  large  pieces 
and  a  number  of  smaller  ones.  One  blade  piece  exited  downward  through  the 
cowl  and  another  piece  was  found  protruding  through  the  inlet  cowl. 
Examination  of  the  fracture  surface  of  the  fan  blade  disclosed  a  preexisting 
nick,  approximately  0.018  inch  deep,  on  the  leading  edge  of  the  fin  blade 
near  where  the  pigeon  impacted  the  blade.  The  investigation  found  that  the 
amount  of  damage  to  the  fan  blade  by  the  ingestion  of  an  18-ounce  bird  was 
considerably  greater  than  would  have  been  expected  under  the  design  and 
certification  criteria.  However,  the  certification  criteria  did  not  consider 
the  presence  of  nicks  or  preexisting  damage  that  could  reduce  the  resistance 
of  the  blade  to  foreign  object  impact.  Based  upon  these  findings,  and  with 
the  concurrence  of  the  Irish  investigators,  the  Safety  Board  issued  a 
recommendation  to  the  FAA  to  modify  the  certification  requirements  for 
turbine  engines  to  require  that  foreign  object  ingestion  requirements 
consider  the  adverse  effects  of  blade  damage,  such  as  nicks,  scrapes,  and 
gouges,  that  can  occur  during  normal  operation  and  that  may  be  present  during 
revenue  service. 

A  government/industry  meeting  is  planned  for  the  first  quarter  of  1993  at 
Gatwick,  England,  to  review  bird  ingestion  certification  requirements. 

Aircraft  Magnetos 

Since  1985,  the  Safety  Board  has  cited  aircraft  magnetos  as  a  cause  or  factor 
in  92  general  aviation  accidents  involving  22  fatalities  and  21  serious 
injuries.  Magnetos  are  often  viewed  as  integral  ignition  modules  and  are 
inspected,  serviced,  overhauled,  or  replaced  only  when  gross  malfunction  or 
failure  occurs.  For  example,  in  performing  annual  and  100-hour  inspections 
of  reciprocating  engine-powered  aircraft,  maintenance  personnel  normally  do 
not  remove  magnetos  since  there  is  no  specific  regulatory  requirement  for 
their  routine  periodic  removal,  overhaul,  or  comprehensive  inspection.  As  a 
result,  there  is  no  assurance  that  the  magneto  components  are  in  proper 
condition  or  that  the  magnetos  are  capable  of  continued  safe,  reliable 
operation.  Therefore,  on  April  29,  1992,  the  Safety  Board  issued  several 
recommendations  to  the  FAA  indicating,  among  other  things,  that  magnetos 
should  be  removed,  disassembled,  and  inspected  every  500  hours  and 
overhauled  at  appropriate  intervals  in  accordance  with  the  magneto 
manufacturer's  maintenance  guidelines  and  detailed  overhaul  procedures.  The 
recommendations  affect  an  estimated  150,000  airplanes.   The  FAA  has  drafted 
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an  article  concerning  magneto  maintenance  for  publication  in  AC  No.  43-16 
and  is  considering  an  AD  regarding  magneto  ignition  coils.  The  Safety  Board 
has  asked  the  FAA  to  consider  requiring  periodic  magneto  inspection  and 
overhaul  under  its  Aviation  Rulemaking  Advisory  Committee. 

Aircraft  Carburetors 

On  September  21,  1991,  two  persons  aboard  a  Cessna  Model  172P  were  killed 
when  the  airplane  sustained  a  loss  of  engine  power  shortly  after  takeoff  and 
crashed.  The  Safety  Board's  investigation  of  the  accident  disclosed  that  the 
engine  malfunction  occurred  when  the  carburetor' sR  primary  venturi  separated 
from  the  carburetor  and  was  ingested  into  the  engine  intake  manifold.  The 
carburetor  was  a  Marvel -Schebler  Model  MA-A5PA  equipped  with  an  older  two- 
piece  venturi  system,  consisting  of  a  separate  primary  and  main  venturi. 
Marvel -Schebler  carburetors  are  installed  in  thousands  of  general  aviation 
airplanes.  However,  the  two-piece  Venturis  used  on  these  carburetor  models 
have  had  a  history  of  service  difficulties.  A  new,  improved  one-piece 
combination  primary  and  main  venturi  casting  has  been  designed  for  new 
carburetors  and  field  retrofit,  but  its  installation  is  mandatory  only  in 
Marvel -Schebler  MA4-5  carburetors.  As  a  result  of  its  investigation,  the 
Safety  Board  issued  an  urgent  safety  recommendation  to  the  FAA  recommending 
that  an  airworthiness  directive  be  issued  applicable  to  all  Marvel -Schebler 
and  Facet  Aerospace  MA-3A,  MA-3PA,  MA-35PA,  and  MA-45PA  carburetors.  The  AD 
would  require  the  expedient  replacement  of  two-piece  venturi  systems  with  a 
one-piece  combination  primary  and  main  venturi  casting,  in  accordance  with 
Precision  Airmotive  Corporation  Service  Bulletin  No.  MSA-2  regarding  this 
subject. 

On  August  28,  1992,  the  Safety  Board,  in  response  to  an  NPRM  concerning  this 
matter,  emphasized  the  need  for  expediency  in  the  issuance  of  the  AD. 
However,  to  date  this  action  has  not  been  taken. 

Flight  Attendant  Emergency  Procedure  Training  Programs 

The  FAA  requires  that  air  carriers  who  operate  airplanes  with  nine  or  more 
passenger  seats  under  14  CFR  121  and  19  passenger  seats  under  14  CFR  135  have 
flight  attendants  on  board  to  perform  safety  related  duties.  These  duties 
typically  include  preparing  the  cabin  and  the  passengers  for  takeoff  and 
landing;  conducting  pre-departure  and  pre-landing  safety  briefings; 
maintaining  seat  belt  discipline  during  turbulence;  locating  and  attacking 
cabin  fires;  maintaining  communications  and  coordination  among  and  between 
the  flight  crew  and  flight  attendants  during  emergencies;  attending  to  ill  or 
injured  passengers  and  crewmembers;  ensuring  that  passengers  respond  properly 
during  a  decompression;  preparing  the  cabin  and  the  passengers  for  a 
ditching,  and  if  there  is  a  ditching,  controlling  the  flow  of  passengers  into 
life  rafts  and  operating  water  survival  equipment;  and  opening  the  emergency 
exits  and  controlling  the  flow  of  passengers  onto  the  evacuation  slides.  Air 
carriers  are  required  by  the  FAA  to  conduct  extensive  initial  training  and 
recurrent  training  every  12  months  thereafter  for  all  flight  attendants  to 
provide  the  knowledge,  skills,  and  abilities  to  perform  emergency  procedures 
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procedures  and  to  operate  emergency  equipment.  The  FAA-approved  recurrent 
training  programs  can  employ  such  training  techniques  as  workbooks  that  are 
completed  at  home  before  the  class,  a  variety  of  audio-visual  aids,  computer 
assisted  teaching  aids,  and  mockups  or  other  training  devices  that  provide 
hands-on  operation  of  emergency  exits,  fire  extinguishers,  megaphones, 
protective  breathing  equipment,  and  oxygen  systems.  Flight  attendants  must 
successfully  complete  emergency  procedures  training  to  qualify  for  all  types 
of  airplanes  on  which  they  may  be  required  to  serve. 

The  Safety  Board  reviewed  its  investigations  of  accidents  and  incidents 
where  information  was  available  on  flight  attendant  performance  during 
emergency  situations.  There  are  many  examples  of  flight  attendants  who  have 
performed  extremely  well,  even  heroically,  during  life-threatening 
emergencies. 

In  several  recent  accidents  that  involved  air  carriers  that  operate  under  14 
CFR  121,  the  Safety  Board  found  that  although  flight  attendants  provided 
valuable  assistance  to  passengers  during  emergency  situations,  they  did  not 
always  follow  their  air  carrier's  approved  emergency  procedures,  did  not 
perform  their  duties  in  accordance  with  their  training,  or  lacked  knowledge 
about  emergency  equipment  and  procedures.  Following  two  recent  accidents, 
the  Safety  Board  determined  that  the  number  of  injuries  sustained  by 
passengers  during  the  emergency  evacuations  actually  increased  because  of 
flight  attendant  actions,  although  their  performance  did  not  adversely  affect 
occupant  survival.  In  other  situations  the  same  actions  could  have 
disastrous  results. 

The  Safety  Board  strongly  believes  that  the  ability  of  flight  attendants  to 
perform  their  duties  successfully  during  emergency  situations  is  directly 
related  to  the  comprehensiveness,  realistic  nature,  and  quality  of  their 
emergency  procedures  training.  Conversely,  regardless  of  the  quality  of  an 
air  carrier's  training  program,  it  is  incumbent  upon  each  flight  attendant  to 
recognize  the  importance  of  active  participation  in  all  aspects  of  their 
emergency  training.  Therefore,  because  flight  attendant  recurrent  training 
may  not  adequately  prepare  flight  attendants  for  actions  that  they  may  be 
required  to  take  during  emergency  situations,  the  Safety  Board  conducted  a 
special  investigation  into  all  aspects  of  flight  attendant  recurrent  training 
programs.  The  investigation,  which  included  visits  to  12  air  carrier 
training  facilities,  examined  the  adequacy  of  the  FAA  process  to  approve  the 
programs  and  to  grant  waivers  for  less  than  required  hours  of  instruction  for 
recurrent  training,  and  previous  Board  actions  that  have  addressed  training 
programs. 

The  Board's  special  investigation  report,  entitled  "Air  Carrier  Flight 
Attendant  Training  Programs",  found  inequities  and  disparities  in  air  carrier 
flight  attendant  recurrent  training  programs  that  involve  the  numbers  of 
hours  allocated  for  classroom  and  hands-on  recurrent  training  and  permitted 
for  home  study,  the  number  of  different  types  of  airplanes  in  which  flight 
attendants  are  qualified,  and  the  ratio  of  instructors  to  students.  Also 
discovered  was  the  need  to  improve  and  standardize  FAA  procedures  for  the 
review,  approval,  and  surveillance  of  recurrent  training  programs  and  for 
granting  waivers  to  current  Federal  Aviation  Regulations  to  reduce  hours  of 
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recurrent  training.  As  a  result  of  this  special  investigation,  the  Board 
issued  13  safety  reconmendations  to  the  FAA  calling  for  action  to  address 
these  deficiencies.  The  FAA  response  to  these  recommendations  is  currently 
being  evaluated. 

Embraer  EMB-120 

On  April  5,  1991,  an  Atlantic  Southeast  Airlines  (ASA)  Embraer  EMB-120, 
Brasilia  crashed  while  on  approach  to  the  Glynco  County  Jetport,  Brunswick, 
Georgia.  All  20  passengers  and  three  crewmembers  were  fatally  injured  in  the 
accident.  Among  the  passengers  were  former  Senator  John  Tower,  Senator 
Tower's  daughter,  a  NASA  astronaut,  and  other  prominent  individuals.  The 
investigation  of  the  accident  found  that  severe  wear  of  a  component  in  the 
propeller  control  unit  (PCU)  on  the  airplane's  left  engine  resulted  in  a 
disengagement  of  the  PCU  system  and  subsequent  loss  of  propeller  control. 
The  propeller  blades  then  rotated  to  an  angle  that  was  below  the  flight  idle 
position.  The  resulting  asymmetrical  lift  and  thrust  rendered  the  airplane 
uncontrollable. 

During  the  investigation,  the  Safety  Board  was  informed  of  an  incident 
involving  an  Air  Littoral  EMB-120  which  experienced  a  loss  of  propeller 
control  after  takeoff  from  Rome,  Italy.  Inspection  of  that  airplane's  PCU 
revealed  extreme  wear  on  a  different  component  of  the  PCU  than  on  the  ASA 
EMB-120.  Subsequent  investigation  determined  that,  on  three  previous 
occasions  and  with  different  airplanes,  operators  have  found  that  a  propeller 
would  not  operate  properly  (feather)  during  ground  tests.  This  information 
was  included  in  the  Safety  Board's  report  on  the  ASA  accident.  In  that 
report  the  Safety  Board  determined,  in  part,  that  contributing  to  the 
accident  was  "the  deficient  design  of  the  propeller  control  unit  by  Hamilton 
Standard  and  approval  of  the  design  by  the  Federal  Aviation  Administration." 
Testing  conducted  during  the  investigation  showed  loss  of  aircraft  control 
as  a  result  of  a  single  failure  in  the  system,  which  is  contrary  to  propeller 
certification  requirements.  The  Safety  Board  issued  three  recommendations  to 
the  FAA  to  review  the  certification  of  the  particular  propeller  control 
system,  and  similar  systems  with  the  same  design  characteristics  from  the 
same  manufacturer,  to  ensure  they  comply  with  the  certification  requirements 
of  14  CFR  35.21.  An  additional  recommendation  was  issued  urging  the  FAA  to 
require  a  periodic  inspection  of  certain  components  of  the  propeller  control 
system.  The  FAA  agreed  with  the  Safety  Board's  recommendations  and  has 
required  additional  inspections  of  the  propeller  control  system  and  the 
development  and  installation  of  a  fail  safe  feature  to  prevent  the  propeller 
blade  angle  from  rotating  below  the  flight  idle  position  while  in  flight. 

Rejected  Takeoff s  (RTOs) 

Early  in  1990,  the  Safety  Board  completed  an  investigation  of  pilot  training 
and  procedures  for  rejected  takeoffs.  During  the  investigation,  flight 
training  at  nine  airlines  in  the  U.S.,  chosen  as  representatives  of  the 
spectrum  of  large  and  small  scheduled  passenger  airlines  operating  today,  was 
observed.   A  special  investigation  report  was  issued  that  contained  nine 
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safety  recommendations  addressing  Federal  Aviation  Regulations  on  takeoff 
speeds,  the  need  for  ground  school  and  flight  training,  the  execution  of 
RTOs,  and  the  use  of  autobrakes  on  takeoff. 

This  investigation  followed  several  rejected  takeoffs  that  led  to  runway 
overruns  and  the  destruction  of  aircraft,  including  a  McDonnell  Douglas 
DC-10  (see  "Most  Wanted"  section:  "Aircraft  Brake  Certification").  In 
addition.  Safety  Board  data  showed  that  from  1962  through  1987,  45  RTOs  had 
occurred  and  had  caused  at  least  minor  damage  to  the  aircraft  involved.  Of 
those  45,  nine  led  to  destruction  of  the  aircraft  and  four  resulted  in 
fatalities. 

The  investigation  found  that  many  pilots  are  not  aware  of  the  factors 
involved  in  determining  an  airplane's  accelerate-stop  distance.  In  addition, 
during  flight  training,  few  pilots  are  introduced  to  non  engine-related 
events  that  would  enhance  the  accomplishment  of  the  RTO.  The  Safety  Board's 
recommendations  addressed  these  and  other  deficiencies  uncovered  in  the 
investigation. 

The  Special  Investigation  Report  was  issued  about  the  same  time  as  an 
industry  task  force  report,  which  also  examined  ways  of  improving  the  safety 
of  rejected  takeoffs.  Many  of  the  findings  and  recommendations  of  the  Safety 
Board  investigation  were  reflected  in  the  report  of  the  industry  workshop, 
which  recognized  the  need  for  modifications  of  training  and  procedures  to 
improve  pilot  performance  in  recognizing  the  need  for  and  execution  of 
rejected  takeoffs. 

The  industry  task  force  continued  to  meet  periodically  in  1991  and  1992,  with 
member  organizations  contributing  copies  of  their  current  RTO  training 
materials,  and  with  the  Boeing  Company  taking  the  lead  in  developing  a 
proposed  RTO  Safety  Training  Aid.  Following  task  force  review  and  revision, 
as  needed,  the  training  aid  would  be  made  available  to  the  airline  industry 
as  a  collective  contribution  toward  improving  the  safety  of  RTOs. 

Infant  and  Small  Child  Restraints 

The  Safety  Board  recommended  that  the  FAA  require  that  children  under  two 
years  of  age  occupy  an  approved  restraint  device  and  that  the  FAA  conduct 
research  into  ways  to  better  protect  children  who  are  too  large  to  occupy  a 
child  safety  seat. 

During  the  July  1989,  United  Airlines  DC-10  crash  in  Sioux  City,  Iowa,  one 
flight  attendant  and  110  passengers  were  killed.  Three  of  the  four  in-lap 
infants  on  board  sustained  minor  injuries,  and  one  infant  died  of  smoke 
inhalation.  None  of  the  infants  occupied  a  child  restraint  device.  The  use 
of  FAA-approved  safety  seats  for  infants  and  small  children  was  addressed 
during  the  Safety  Board's  public  hearing  following  this  accident.  The  FAA 
and  the  Air  Transport  Association  (ATA)  testified  to  the  obvious  crash 
protection  benefits  for  infants  and  small  children  who  occupy  these 
FAA-approved  seats.  However,  both  testified  that  some  airlines  do  not  permit 
child  safety  seats  on  board  their  aircraft,  and  further,  that  some  airline 
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employees,  not  knowing  that  FAA-approved  child  restraints  may  be  used,  deny 
their  use.  Because  some  safety  seats  are  too  large  to  fit  onto  passenger 
seats  safely,  the  ATA  and  the  Society  of  Automotive  Engineers  formed  an  ad 
hoc  committee  with  the  seat  manufacturers  to  explore  ways  to  accommodate  the 
size  of  the  child  restraints  to  aircraft  seats.  The  committee  continues  to 
examine  ways  to  reduce  the  size  of  child  seats. 

Since  the  United  accident,  the  Safety  Board  has  pursued  the  safety  of 
infants  and  small  children  before  Congress,  the  media,  and  public  interest 
groups  to  demonstrate  the  need  for  the  FAA  to  expedite  rulemaking.  In 
July  1990,  the  Board  testified  before  the  House  Public  Works  and 
Transportation  Subcommittee  on  Aviation  endorsing  the  use  of  FAA-approved 
safety  seats  to  protect  infants  and  small  children.  The  Aerospace  Medical 
Association  and  the  Fellows  of  the  American  Academy  of  Pediatrics  have 
endorsed  the  need  for  infants  and  small  children  to  occupy  approved 
restraints  when  traveling  on  aircraft. 

The  Safety  Board  again  addressed  the  need  for  infants  and  small  children  to 
occupy  FAA-approved  restraints  in  its  report  of  the  January  1990,  accident 
involving  Avianca  Airlines  Flight  052,  a  Boeing  707-321B,  which  ran  out  of 
fuel  and  crashed  in  a  wooded  residential  area  at  Cove  Neck,  New  York. 
Several  infants  and  small  children  were  held  by  adults  who  had  placed  their 
seatbelts  around  their  children.  Both  the  adults  and  children  received 
serious  injuries  in  the  crash.  Had  these  infants  and  small  children  occupied 
approved  infant/child  restraints,  their  injuries  could  have  been  less  severe. 

On  February  25,  1991,  and  again  on  April  11,  1991,  the  Safety  Board  testified 
before  the  Government  Activities  and  Transportation  Subcommittee  of  the 
House  Committee  on  Government  Operations.  The  Board's  testimony  pointed  out 
the  need  for  the  FAA  to  require  children  and  infants  to  be  restrained,  and  to 
conduct  research  for  methods  to  restrain  children  who  have  outgrown  child 
safety  seats.  On  September  14,  1992,  the  FAA  issued  a  final  rule  "requiring 
airlines  to  allow  the  use  of  approved  child  restraint  systems  on  their 
aircraft."  The  FAA  also  maintains  that  children  who  have  outgrown  the  FAA- 
approved  seats  are  adequately  restrained  by  existing  seatbelts.  The  Safety 
Board  has  advised  the  FAA  that  the  final  rule  does  not  satisfy  the  Board's 
concerns  and  has  again  urged  the  FAA  to  require,  rather  than  merely  permit, 
the  use  of  child  restraint  systems  aboard  aircraft. 

Statistical  Review  of  Alcohol  and  Other  Drugs  in  Fatal  General  Aviation 
Accidents 

This  study  reviewed  the  involvement  of  alcohol  and  drug  use  in  aviation 
accidents  investigated  by  the  Board  since  1982.  As  part  of  the  study,  the 
Board,  using  accidents  in  which  the  pilot-in-command  was  fatally  injured, 
compared  accident  characteristics,  pilot  characteristics,  and  accident 
causes  for  fatal  accidents  in  which  alcohol  or  other  drugs  were  a  factor  with 
those  in  which  there  was  no  alcohol  or  other  drug  involvement. 

The  study  showed  that  the  percent  of  conclusive  toxicological  tests  that  were 
alcohol  positive  for  fatally  injured  general  aviation  pilots  decreased  from 
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about  10  percent  (corresponding  to  about  47  accidents  per  >Laf )  in  the  mid- 
70s  to  about  6.0  percent  {about  17  accidents  per  year)  in  the  late  1980s. 
However,  data  on  the  general  aviation  pilots  fatally  injured  in  alcohol - 
involved  accidents  showed  evidence  of  high  blood  alcohol  concentrations 
(BAC).  The  mean  BAC  of  the  alcohol -involved  pilots  was  0.15  percent,  nearly 
four  times  the  0.04  percent  BAC  intoxication  level  established  by  current 
Federal  Aviation  Administration  regulations.  The  report  also  showed  evidence 
of  certificate  violations  (pertaining  to  biennial  flight  review,  medical 
certificates,  and  airman  certificates),  and  flying  inexperience  for  the 
alcohol -involved  fatally  injured  pilots.  The  study  recommended  comprehensive 
State  laws  pertaining  to  alcohol  and  drug  use  in  general  aviation  and  methods 
to  prevent  pilots  from  flying  while  impaired  by  alcohol  or  other  drugs. 

RAILROAD 


Hours-of-Work/Human  Fatigue* 

On  November  7,  1990,  two  Atchison,  Topeka  and  Santa  Fe  Company  (ATSF)  freight 
trains  collided  in  Corona,  California.  The  Safety  Board  determined  that  the 
probable  cause  of  the  accident  was  the  failure  of  the  engineer  of  one  train 
to  stop  for  a  signal  because  he  was  asleep.  As  a  result,  several  safety 
recommendations  were  made  to  the  FRA,  ATSF,  AAR,  United  Transportation  Union 
(UTU),  and  Brotherhood  of  Locomotive  Engineers  (BLE)  to  address  chronic  and 
acute  fatigue  of  train  crewmembers.  The  carrier  and  the  operating  unions 
were  to  cooperate  in  the  development  of  an  educational  and  counseling  program 
designed  to  improve  crewmember's  knowledge  of  health  and  diet  regimens  and 
methods  of  avoiding  sleep  deficits  and  sleep  deprivation.  The  Safety  Board 
intends  to  conduct  a  safety  study  on  railroad  work/rest  cycles  (see  Safety 
Studies  section) . 

The  Safety  Board  believes  that  the  FRA  should  have  the  authority  to  explore 
the  work/rest  requirements  of  railroad  employees  in  safety  sensitive 
positions  to  provide  the  maximum  safety  net  attainable  and  the  flexibility 
that  is  needed  to  respond  to  market  demands.  Under  current  law,  however,  the 
railroad  is  the  only  transportation  mode  that  requires  an  act  of  Congress  to 
make  regulatory  changes  to  employee  work  rules. 

Safety  Oversight  Of  Rapid  Transit  Systems 

In  1991,  the  Safety  Board  issued  its  safety  study,  "Oversight  of  Rail  Rapid 
Transit  Safety."  Although  rail  rapid  transit  is  generally  a  safe  form  of 
transportation,  the  potential  exists  for  a  catastrophic  loss  of  life  in  the 
event  of  a  collision,  derailment,  fire,  or  other  emergency  involving  the 
evacuation  of  passengers.  Further,  the  Board  determined  as  a  result  of  its 
study  that  detecting  and  analyzing  accident  trends  of  rail  rapid  transit  is 
difficult  because  of  inadequate  data  collection  and  analysis.  Consequently, 
the  Board  urged  the  Federal  Transit  Administration  (FTA),  formerly  the  Urban 
Mass  Transportation  Administration,  to  develop  an  improved  accident/incident 
reporting  form. 

-  38  - 


67-439  0-93-35 


1088 


In  its  study,  the  Safety  Board  concluded  that  the  primary  responsibility  for 
oversight  of  rail  rapid  transit  safety  properly  resides  with  the  state  and 
local  governments  in  which  the  systems  operate.  Existing  state  oversight 
programs,  however,  vary  greatly  in  their  effectiveness  and  scope.  The  Board 
further  concluded  that  the  Federal  government,  through  the  FTA,  does  have  a 
role  in  assuring  that  this  oversight  responsibility  is  met.  The  FTA  should 
develop  guidelines  that  can  be  used  by  state  and  local  authorities. 
Consequently,  the  Safety  Board  urged  all  states  in  which  rail  rapid  transit 
systems  currently  are  operating  to  develop  or  revise,  as  needed,  existing 
programs  to  provide  for  continual  and  effective  oversight  of  rail  rapid 
transit  safety.  The  Board  concurrently  urged  the  FTA  to  develop  guidelines 
that  address  the  critical  elements  of  an  effective  oversight  program. 

Section  28  of  the  Federal  Transit  Act,  as  amended,  directed  the  FTA  to  issue 
a  rule  requiring  states  to  oversee  the  safety  of  rail  fixed  guideway  public 
transportation  systems  not  regulated  by  the  FRA.  On  June  25,  1992,  the  FTA 
published  an  Advance  Notice  of  Proposed  Rulemaking  (ANPRM),  "Rail  Fixed 
Guideway  Public  Systems;  State  Safety  Oversight."  On  August  20,  1992,  the 
Safety  Board  commented  in  detail  on  the  ANPRM  stating  that  it  supported  the 
intent  of  Section  28  of  the  Federal  Transit  Act.  The  Safety  Board  also 
encouraged  the  FTA  to  proceed  in  its  rulemaking  activity  with  that  goal  in 
mind.  The  Safety  Board  will  continue  to  monitor  the  progress  of  this 
rulemaking  and  will  follow  up  with  the  FTA  and  the  states  to  achieve 
implementation  of  the  full  intent  of  the  Board's  safety  recommendations. 

Locomotive  Crashworthiness 

Since  1970,  the  Safety  Board  has  pursued,  as  a  priority  item,  the  goal  of 
improving  the  crashworthiness  of  locomotives  as  it  relates  to  protection  of 
on-board  crewmembers.  After  many  years  of  discussions,  meetings,  and 
recommendations,  the  industry,  with  the  FRA's  concurrence,  established  three 
design  standards  that  would  be  incorporated  in  new  locomotives.  These 
voluntary  requirements  became  effective  in  August  1990.  Since  this  date,  all 
new  passenger  and  freight  locomotives  build  in  the  United  States  to  be  used 
in  interchange  service  are  to  be  built  to  the  new  specification.  Currently, 
there  are  approximately  400  locomotive  units  built  to  the  new  standards 
operating  in  this  country. 

One  of  the  new  locomotive  construction  requirements  was  the  use  of 
anticlimbers  to  reduce  the  tendency  of  one  locomotive  to  override  another. 
The  thickness  in  locomotive  sheathing  was  also  increased  in  and  around  the 
control  cab  to  better  protect  the  crew.  Finally,  collision  posts  were 
required  to  be  designed  to  restrict  or  reduce  the  destruction  of  the 
locomotive  cab  in  the  event  a  collision.  The  design  changes  are  intended  to 
improve  the  survivability  of  occupants  in  the  locomotive  control  cab. 

No  crash  testing  was  performed  by  the  industry  or  the  FRA  prior  to  adoption 
of  the  required  design  changes.  However,  the  FRA  has  recently  undertaken 
research,  based  upon  Safety  Board  recommendations,  to  determine  analytically 
through  a  desk  evaluation  what  can  be  expected  to  occur  in  a  head-on 
collision  of  locomotives  at  various  speeds.  This  information  is  expected  to 
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be  available  soon.  In  addition,  Congress  has  mandated  that  the  FRA  conduct 
full -scale  crash  testing  to  determine  the  cost  and  safety  benefits  of  at 
least  ten  innovative  design  concepts.  The  Board's  findings  concerning 
actual  in-service  collision  observations  from  accidents  would  undoubtedly  be 
helpful  in  supplementing  a  proposed  planned  test  crash  by  directing  research 
to  identified  problem  areas.  The  Board  is  therefore  initiating  a  study  of 
the  performance  of  the  newly  designed  locomotives  involved  in  collisions  and 
derailments. 


Continuous  Welded  Rail  (CWR) 

Currently  no  Federal  standards  exist  specifically  for  CWR.  On  March  29, 
1982,  the  Safety  Board  sent  a  letter  to  the  FRA  in  response  to  an  NPRM, 
"Track  Safety  Standards;  Miscellaneous  Amendments",  that  proposed  to  drop 
Section  213.119,  Continuous  Welded  Rail  from  the  FRA  track  safety  standards. 
Despite  the  Safety  Board's  concerns,  the  FRA  removed  the  CWR  section  because 
it  felt  that  the  individual  railroads  already  had  adequate  rules  and 
practices  in  place  to  insure  a  safe  CWR  track  structure,  and  that,  since 
there  was  no  accurate  means  to  measure  longitudinal  rail  force,  such 
regulations  were  unenforceable. 

In  its  investigation  of  the  derailment  of  an  Amtrak  train  at  Batavia,  Iowa, 
in  1990,  the  Safety  Board  re-addressed  the  importance  of  temperature  control 
of  CWR  and  its  ability  to  absorb  the  dynamic  forces  of  trains  in  order  that 
railroad  operations  may  be  conducted  safely.  Although  much  information  has 
been  developed  from  the  research  of  the  behavior  of  CWR,  much  of  the  present 
knowledge  about  track  structure  capabilities  and  limitations  is  still 
empirical  because  of  the  wide  variety  of  factors  that  affect  neutral  rail 
temperature  such  as  ambient  temperature,  location,  maintenance,  and  rail 
traffic.  Standards  relating  to  track  structure  should  include  a  safety 
margin  sufficient  to  reflect  the  inability  to  predict,  with  reasonable 
accuracy,  the  effects  of  operating  conditions  upon  safety.  The  Safety  Board 
believes  that  the  FRA  should  reinstate  and  expand  Section  213.119  to  ensure 
proper  temperature  control  procedures  for  installing  and  maintaining  CWR. 

Recognizing  the  need  for  improvements  in  railroad  safety,  the  Congress,  on 
September  3,  1990,  passed  the  Rail  Safety  Enforcement  and  Review  Act 
(PL  102-365).  This  legislation  required  that  the  FRA  initiate  a  review  of 
the  track  safety  standards  and  as  a  minimum  include  an  evaluation  of  the 
procedures  associated  with  installation  and  maintenance  of  continuous  welded 
rail. 

On  November  16,  1992,  the  FRA  issued  an  ANPRM  to  address  proposed  revisions 
to  the  track  safety  standards.  The  FRA  plans  to  address  the  problem  of  track 
stability  when  CWR  is  incorporated  as  part  of  the  track  structure.  The  FRA 
also  is  continuing  to  test  devices  that  measure  longitudinal  rail  forces  at 
the  Transportation  Test  Center  in  Pueblo,  Colorado. 
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Grade  Crossing  Safety 


Throughout  the  United  States,  new  public  transit  systems  are  opting  for  rail. 
The  latest  example  is  Metrolink  in  Southern  California.  Started  on  October 
26,  1992,  Metrolink  operates  on  the  same  track  as  freight  trains,  and  is 
vulnerable  to  grade  crossing  accidents.  Metrolink  operations  are  push-pull: 
that  is  the  train  can  be  operated  either  forward  or  backward,  regardless  of 
the  locomotive's  position.  When  the  locomotive  is  being  used  to  push  the 
train,  the  engineer  occupies  the  leading  passenger  car,  or  the  cab  car  at  the 
leading  end. 

Urban  commuter  rail  systems  that  operate  in  push-pull  mode  over  existing 
freight  lines  cross  numerous  public  and  private  roads  in  densely  populated 
urban  areas.  The  systems  operate  at  high  speeds  and  if  a  train  in  a  push- 
mode  is  involved  in  an  accident,  the  control  car,  not  the  locomotive,  bears 
the  brunt  of  the  impact  from  the  collision  forces.  Almost  all  of  the  active 
efforts  in  the  area  of  crashworthiness  have  been  directed  toward  locomotives. 

The  Safety  Board  is  currently  investigating  an  accident  on  Metrolink  that 
occurred  in  Los  Angeles,  California  on  November  25,  1992.  The  accident 
underscores  the  current  issue  of  the  use  of  cab  control  cars  with  respect  to 
the  area  of  grade  crossing  safety.  In  this  accident  a  Metrolink  commuter 
train  was  traveling  at  about  76  mph,  operating  in  the  push  mode,  when  it 
struck  an  empty  asphalt  truck  at  a  private  grade  crossing,  causing  extensive 
damage  to  the  cab  control  car.  Another  issue  identified  in  this  accident 
investigation  was  the  necessity  of  the  private  crossing.  The  post-accident 
discussions  with  the  parties  to  the  investigation  resulted  in  the  closing  of 
the  crossing. 

Toxicoloqical  Testing 

Previous  recommendations  that  resulted  from  a  Safety  Board  study  on 
"Alcohol/Drug  Use  and  Its  Impact  on  Railroad  Safety"  requested  that  the  FRA 
expand  its  regulations  to  require  post-accident  drug  and  alcohol  testing  of 
all  employees  in  safety  sensitive  positions  that  are  reasonably  associated 
with  the  accident.  The  Safety  Board  continues  to  believe  that  maintenance- 
of-way  employees,  maintenance-of-equipment  employees,  supervisors,  and  others 
in  safety-sensitive  positions  on  the  railroad  should  be  included  in 
post-accident  toxicological  testing.  FRA's  recent  requirement  for  the  random 
testing  of  certain  railroad  employees  will  be  evaluated  as  quantifiable  data 
becomes  available. 


Railroad  Event  Recorders 

The  Safety  Board  has  long  supported  actions  to  mandate  event  recorders  on 
locomotives  within  the  FRA's  jurisdiction.  For  example,  as  long  ago  as  July 
1978,  the  Safety  Board  issued  a  safety  recommendation  to  the  FRA  promoting 
the  installation  of  event  recorders  in  locomotives. 
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In  November  1988,  the  FRA  issued  an  ANPRM  concerning  the  need  for  event 
recorders  and  the  status  of  event  recorder  technology  in  response  to  the  Rail 
Safety  Improvement  Act  of  1988  that  directed  the  FRA  to  issue  rules  and 
regulations  requiring  the  installation  and  use  of  event  recorders  by  January 
22,  1990.  The  FRA  issued  a  subsequent  NPRM  on  June  18,  1991,  and  held  two 
public  hearings  concerning  the  rulemaking,  but  has  not  yet  issued  a  rule. 
The  Safety  Board  provided  comments  to  the  FRA  on  its  NPRM  suggesting  that  all 
locomotives  operating  on  tracks  outside  of  yards  be  equipped  with  event 
recorders.  Further,  technical  standards  should  be  developed  for  the  data 
recording  formats  and  for  crashworthiness. 

Locomotive  Fuel  Tank  Integrity 

During  the  course  of  its  railroad  accident  investigations,  the  Safety  Board 
has  observed  many  instances  of  locomotive  fuel  tanks  that  ruptured  during 
collisions.  Little  significance  was  attributed  to  this  occurrence  because 
diesel  fuel  rarely  resulted  in  serious  injury.  Accidents  in  Sugar  Valley, 
GA,  and  Corona,  CA,  in  1990  indicate  that  five  of  the  six  crewmembers  fatally 
injured  suffered  extensive  burns  and  smoke  inhalation.  These  accidents 
heightened  the  Safety  Board's  concern  about  the  potential  for  diesel  fuel 
fires  in  railroad  accidents  to  fatally  injure  trapped  crewmembers,  consume 
cargo,  contribute  to  hazardous  materials  fires  in  the  train,  and  endanger 
nonrailroad  property  near  the  accident  site. 

The  study  found  that,  in  the  29  locomotive  derailment  accidents  investigated 
by  the  Board  in  1991,  diesel  fuel  spills  occurred  from  47  (56  percent)  of  the 
83  locomotives  that  derailed.  Further,  fuel  ignition  occurred  on  23  (28 
percent)  of  the  83  locomotives  that  derailed.  The  Board  recommended  that 
research  be  conducted  by  the  FRA,  the  AAR,  and  the  locomotive  manufacturers 
to  determine  if  the  locomotive  fuel  tank  can  be  improved  to  withstand  forces 
encountered  in  the  more  severe  locomotive  derailment  accidents,  or  if  fuel 
containment  can  be  improved  to  reduce  the  rate  of  fuel  leakage  and  fuel 
ignition. 


HIGHWAY 


Truck  Driver  Use  of  Seatbelts 

Each  year  approximately  1,000  operators  of  heavy  trucks  are  killed  in  traffic 
accidents.  Although  many  drivers  are  killed  when  their  cabs  are  crushed,  it 
has  been  estimated  that  26  percent  of  the  drivers  killed,  each  year  could  have 
survived  if  they  had  been  wearing  three-point  restraints. 

This  estimate  does  not  include  the  lives  of  non-drivers  that  could  be  saved 
or  the  potential  for  injury  reduction  attributable  to  seatbelt  use  in 
nonfatal  accidents.  Further,  because  most  trucks  are  equipped  with  lap-only 
belts,  even  more  lives  could  be  saved  if  drivers  had  access  to  lap/shoulder 
belts. 
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Although  seatbelt  use  rates  have  Increased  in  recent  years,  a  large  number  of 
truck  drivers  still  do  not  wear  belts.  On  April  22,  1992,  the  Board  issued 
13  safety  recommendations  to  government  agencies  and  industry  organizations 
directed  at  increasing  belt  use  among  truck  drivers.  Reasons  for  nonuse 
generally  center  around  poor  enforcement  and  inadequate  driver  education 
regarding  seatbelts.  Although,  the  Federal  Highway  Administration  (FHWA) 
requires  seatbelt  use,  and  this  regulation  has  been  adopted  by  48  states, 
enforcement  is  not  generally  a  priority.  The  Board  recommended  that  the  FHWA 
and  the  Commercial  Vehicle  Safety  Alliance  actively  pursue  methods  of 
improving  enforcement  of  this  regulation.  In  addition,  the  Board  recommended 
that  industry  groups  include  information  in  educational  materials  about  the 
importance  of  wearing  lap/shoulder  belts  and  develop  and  implement  incentive 
programs  related  to  lap/shoulder  belt  use.  Overall  response  to  these 
recommendations  has  been  positive.  Responses  have  not  yet  been  received  from 
the  Alliance  of  American  Insurers  and  the  Commercial  Vehicle  Safety  Alliance. 

Large  School  Bus  Loading  Zones  and  Occupant  Protection 

The  Board's  recommendations  concerning  the  crashworthiness  and  operation  of 
both  public  and  private  school  buses  have  resulted  in  tremendous 
improvements  in  school  bus  safety  and  injury  mitigation.  However,  when 
catastrophic  accidents  involving  school  buses  do  occur,  they  are  highly 
visible,  generate  intense  emotions,  and  sometimes  require  an  independent 
investigation  to  reassure  public  confidence  in  school  bus  safety.  Since  the 
majority  of  fatalities  occur  outside  the  bus,  the  Safety  Board  is  focusing 
its  efforts  on  school  bus  loading  zone  accidents.  Specific  target  areas 
include  driver  training,  driver  visibility,  student  egress  path,  and  issues 
relevant  to  the  handicapped  and  younger  child.  Since  these  tragedies 
typically  occur  as  single  fatality  events,  they  go  largely  unnoticed  by  the 
general  public. 

Also,  the  Safety  Board  recently  has  learned  of  a  type  of  passenger  restraint 
similar  to  those  used  on  amusement  park  rides,  called  the  R-BAR,  which  is 
being  installed  on  large  school  buses.  The  restraint,  a  swing  type  padded 
bar  that  is  attached  to  the  seat  back  frame  in  front  of  the  passengers,  is 
pulled  down  onto  the  laps  of  the  seated  passengers  to  provide  protection. 

A  recent  Transportation  Research  Board  (TRB)  report  identified  potential 
safety  problems  with  the  bar  restraint  system.  It  noted  that  instability  and 
poor  positioning  of  the  bar  could  result  in  intrusion  injuries  to  the  upper 
abdomen,  fractures  of  the  lower  spine,  or  crushing  injuries  to  the  upper 
legs,  whereas  a  belt  worn  across  the  lower  pelvis  will  remain  in  that 
position  and  passively  follow  the  direction  of  body  movement. 

Since  the  real  world  effectiveness  of  this  type  of  restraint  appears  to  be 
questionable,  the  Safety  Board  will  attempt  to  determine  how  many  school 
buses  are  equipped  with  bar  restraints  and  develop  a  notification  network  to 
learn  of  accidents  involving  school  buses  so  equipped.  Where  appropriate  an 
investigation  will  be  conducted. 
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Heavy  Truck  Wheel  Runaway  Accidents 

Because  of  the  unusual  circumstances  and  recent  increase  in  visibility  of 
runaway  truck  wheel  accidents,  the  Safety  Board  undertook  a  special 
investigation  into  the  five  truck  "wheel  runoff"  accidents  that  have  occurred 
since  August  1991.  These  accidents  resulted  in  six  fatalities  and  numerous 
injuries.  The  special  investigation,  which  was  completed  in  the  summer  of 
1992,  focused  on  issues  including  prior  vehicle  maintenance,  mechanical 
defects,  and  vehicle  inspection. 

The  results  of  the  special  investigation  indicate  that  wheel  run-off 
accidents  occur  relatively  infrequently  when  compared  with  other  vehicle 
related  heavy  truck  accidents.  Wheel  separations  result  primarily  from  three 
mechanical  deficiencies:  undertorquing  of  wheel  nuts;  wheel  bearing 
failures;  and  overtorquing  of  wheel  nuts. 

Elderly  Driver  Safety 

The  Safety  Board  is  looking  into  several  accidents  involving  elderly  drivers. 
Since  April  1992,  there  have  been  five  highly  visible  accidents  involving 
elderly  drivers  in  which  8  pedestrians  were  killed  and  25  injured.  Three  of 
the  accidents  are  being  investigated  by  the  Board.  While  the  threshold  age 
of  an  elderly  driver  has  not  been  defined,  the  age  of  the  five  drivers 
involved  in  the  aforementioned  accidents  ranged  from  70  to  87.  In  each  case 
the  vehicle  accelerated  out  of  control  and  each  driver  alleged  that  the 
vehicle  was  defective.  However,  a  mechanical  inspection  of  four  of  the 
vehicles  did  not  reveal  any  discrepancies.  The  inspection  of  the  fifth 
vehicle  has  not  been  completed. 

Since  there  is  a  growing  elderly  driver  population  with  perhaps  unique 
driving  problems,  the  Safety  Board  will  continue  to  investigate  selected 
accidents  involving  this  issue.  The  investigations  will  be  aimed  not  only  at 
determining  the  probable  cause  of  the  accidents,  but  also  on  identifying  the 
unique  problems  of  the  elderly  driver,  and  developing  recommendations  that 
will  reduce  the  risk  of  them  being  involved  in  highway  accidents. 

Adequacy  of  Passive  Restraints 

The  Safety  Board  is  in  the  final  stage  of  completing  a  special  investigation 
of  selected  highway  accidents  involving  vehicles  with  automatic  or  passive 
restraint  systems.  These  systems  are  now  required  by  the  DOT  for  all 
passenger  cars.  Manufacturers  utilize  either  air  bags  or  automatic  belts  to 
comply  with  the  regulation.  The  Board  has  investigated  approximately  56 
crashes  involving  1990  or  1991  vehicles  equipped  with  these  systems. 

In  general,  these  systems  are  performing  well  in  crashes.  However,  the  Board 
has  noted  several  areas  where  safety  could  be  improved.  Specifically,  in 
cases  with  manual  lap  belts  and  automatic  upper  torso  belts,  many  users  are 
not  fastening  the  lap  belt  portion  of  the  system.  Severe  trauma  has  been 
documented  in  some  cases  when  the  upper  torso  belt  was  used  alone. 

-  44  - 


1094 

Similarly,  many  occupants  riding  in  air  bag  equipped  vehicles  are  not  wearing 
the  manual  belt  systems.  The  total  restraint  system  effectiveness  is  reduced 
in  such  situations.  This  phenomenon  was  particularly  noted  in  crashes 
involving  police  vehicles.  The  role  of  police  as  a  model  in  restraint  use, 
and  their  enforcement  of  restraint  regulations,  is  undermined  as  a  result. 
The  Safety  Board's  special  investigation  report  is  scheduled  for  completion 
by  early  1993.  Recommendations  to  address  the  misuse  issues  highlighted  above 
will  be  made  to  the  appropriate  agencies  or  private  entities. 

MARINE 


Liftboat  Safety 

Liftboats  are  self-propelled  vessels  with  features  of  both  conventional 
offshore  supply  vessels  (OSVs)  and  self-elevating  mobile  offshore  drilling 
units  (MODU).  Casualty  figures  for  a  three-year  period  showed  that  5.6 
percent  of  the  fleet  of  about  250  liftboats  was  involved  in  sinking  or 
capsizing;  and  the  casualty  rate  for  liftboats  is  eleven  times  greater  than 
that  of  traditional  OSVs.  From  1980  to  1987  approximately  18  percent  of  the 
liftboat  fleet  was  involved  in  an  accident  or  casualty  involving  major  damage 
or  loss  of  life.  Of  57  casualties  during  the  period,  10  lives  were  lost,  33 
persons  were  injured,  and  liftboat  damage  costs  alone  exceeded  $20  million. 

The  Coast  Guard  had  been  inspecting  liftboats  under  either  the  regulations 
pertaining  to  "Cargo  and  Miscellaneous  Vessels"  or  those  pertaining  to  "Small 
Passenger  Vessels."  In  1980,  the  Coast  Guard  published  rules  requiring 
previously  uninspected  OSVs  to  be  registered  with  an  Officer  In  Charge  of 
Marine  Inspection  before  January  7,  1982,  and  to  be  certificated  within  two 
years  of  registration.  In  August  1988,  because  of  the  similarities  of 
liftboat  and  conventional  OSV  operations,  the  rulemaking  projects  for 
liftboats  and  OSVs  were  combined,  and  the  comment  period  was  extended  until 
October  31,  1989.  The  proposed  Final  Rules  have  been  drafted  and  are 
undergoing  clearance  within  the  Coast  Guard  before  being  forwarded  to  DOT, 
and  then  0MB. 

In  1989,  the  Safety  Board  investigated  two  liftboat  accidents  (M/V  TITAN  and 
M/V  AVCO  V),  which  together  resulted  in  the  loss  of  13  lives.  The  Safety 
Board  is  concerned  about  the  safety  of  offshore  workers  being  transported  as 
passengers  aboard  liftboats  insofar  as  liftboats  are  not  designed  for 
passenger  vessel  service.  The  Safety  Board  is  monitoring  35  safety 
recommendations  which  it  issued  in  connection  with  both  of  these  liftboat 
accidents.  The  response  to  recommendations  dealing  with  material  and 
operational  features  concerning  liftboats  has  been  positive.  However,  the 
Board  continues  to  be  concerned  about  the  numbers  and  safety  of  offshore 
workers  or  persons  in  addition  to  the  crew  that  may  be  transported  aboard 
liftboats. 

The  Safety  Board  takes  exception  to  the  Coast  Guard's  rulemaking  proposal  to 
create  the  term  "offshore  workers"  and  limiting  the  number  of  persons 
carried  to  not  more  than  36.  This  violates  the  statutory  limits  of  carrying 
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not  more  than  16  persons  in  addition  to  the  crew  on  domestic  voyages  and  not 
more  than  12  passengers  on  foreign  voyages.  The  Coast  Guard  indicates  that 
its  proposed  regulations  concerning  OSVs  and  liftboats  have  been  prepared  and 
will  be  published  as  soon  as  the  moratorium  on  creating  new  regulations  is 
lifted. 


Crew  Manning  and  Fatigue 

In  every  accident  investigation,  emphasis  is  directed  toward  examining  all 
elements  of  human  performance,  especially  fatigue.  The  most  significant 
marine  accident  involving  fatigue  by  operating  personnel  was  the  March  1989 
grounding  of  the  EXXON  VALDEZ  in  the  Prince  William  Sound,  Alaska.  In  that 
accident,  the  Safety  Board  found  that  the  navigation  watch  officer  failed  to 
maneuver  the  vessel  properly  because  of  fatigue  and  excessive  workload.  This 
particular  watch  officer  had  voluntarily  remained  on  duty  beyond  his  normal 
watch  in  order  to  give  the  officer  scheduled  to  relieve  him  additional  time 
to  rest,  because  that  officer  was  fatigued.  The  most  recent  case 
investigated  by  the  Safety  Board  where  fatigue  was  a  causal  factor  was  the 
grounding  of  the  Greek  tankship  WORLD  PRODIGY  in  Buzzards  Bay  near  the  coast 
of  Rhode  Island  on  June  23,  1989.  In  that  accident  the  vessel's  master  had 
been  on  the  bridge  for  approximately  36  hours  with  virtually  no  rest,  because 
the  vessel  had  encountered  fog  and  vessel  traffic  as  it  approached  the  East 
Coast  of  the  U.S.  On  February  21,  1991,  the  Safety  Board  found  that  the 
cause  of  the  grounding  was  the  master's  impaired  judgment  from  acute  fatigue, 
which  led  to  his  decisions  to  decrease  the  navigation  watch  and  to  involve 
himself  in  non-essential  tasks  during  a  crucial  period  in  the  ship's 
navigation. 

The  investigation  of  the  capsizing  and  sinking  of  the  U.S.  fish  processing 
vessel  ALEUTIAN  ENTERPRISE  on  March  22,  1990,  revealed  that  many  of  the  crew 
suffered  from  fatigue,  particularly  the  processing  personnel  who  worked  very 
long  hours  often  foregoing  meals  to  acquire  needed  sleep.  The  Safety  Board 
again  called  attention  to  the  potential  deleterious  effects  of  long-term 
sleep  loss.  Although  there  were  no  indications  that  sleep  loss  contributed 
to  this  accident,  the  Safety  Board  continues  to  have  serious  concerns  about 
the  far-reaching  effect  of  long  work  hours  and  resulting  fatigue  such  as 
existed  on  board  this  U.S.  fish  processing  vessel. 

The  Safety  Board  will  continue  to  give  high  priority  to  investigating 
accidents  where  fatigue  could  be  a  causal  factor.  The  Board  also  will 
monitor  the  application  of  existing  laws,  regulations,  and  company  operating 
practices  related  to  manning  and  hours  of  work  to  determine  if  they  ensure 
that  crewmembers  receive  proper  rest. 

Maneuvering  Factors  in  Harbors  and  Channels 

Whenever  large  vessels  transit  the  entrance  channels  to  ports  and  harbors  in 
relatively  shallow  water,  they  become  less  maneuverable  because  of  their 
proximity  to  the  bottom  and  the  sides  of  the  channel.  In  addition, 
hydrodynamic  forces  caused  by  other  vessels  moving  nearby  are  often  difficult 
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to  predict.  These  forces  can  increase  very  quickly  affecting  the  control  of 
the  vessel.  The  increased  size  of  present  day  vessels  magnifies 
hydrodynamic  forces  significantly.  Because  of  these  phenomena  and  the 
greater  number  of  large  vessel  transits  in  the  waterways,  the  risks  of 
collisions,  groundings,  fire,  and  pollution  have  increased  while  the 
channels  have  remained  essentially  unchanged. 

The  Safety  Board  has  addressed  these  matters  in  a  number  of  accident  reports 
and  has  made  recommendations  to  the  Coast  Guard  and  pilot  associations 
pointing  out  that  modern  simulator  training  can  supplement  the  traditional 
hands-on  training,  particularly  where  training  in  hydrodynamic  interaction  is 
lacking.  In  1988,  a  918-foot  long  French  tanker,  CAMARGUE,  and  a  650  foot 
long  Swedish  auto-carrier,  FIGURO,  were  involved  in  a  collision  during  an 
overtaking  situation  in  which  the  auto-carrier  went  completely  out  of  control 
during  the  critical  phase  of  the  maneuver.  The  Safety  Board  had  a  study  made 
of  the  hydrodynamic  forces  involved  and  made  several  recommendations  to  the 
local  pilot's  association  and  to  the  Coast  Guard  regarding  the  overtaking  of 
large  vessels  in  the  Houston  Ship  Channel  and  the  upgrading  of  pilot  skills 
by  the  use  of  simulator  training. 

A  similar  accident  that  occurred  in  the  same  waterway  in  1990  was  the  result 
of  a  meeting  situation  followed  by  a  loss  of  control  of  one  of  the  vessels 
due  to  forces  created  by  bank  suction  and  ship  interactions.  The  subsequent 
collision  of  the  601-foot  long  Greek  tankship  SHINOUSSA  with  a  multiple  barge 
tow  resulted  in  major  pollution.  Again,  the  narrow  confines  of  the  waterway, 
vessel  size  and  speed  were  factors  contributing  to  the  loss  of  control  of 
the  vessel . 

The  investigation  of  a  fire  and  explosion  that  occurred  on  a  392-foot  long 
tankship,  the  JUPITER,  discharging  a  cargo  of  gasoline  at  a  Total  Petroleum 
terminal  at  Bay  City,  Michigan,  in  September  1990  revealed  that  the  accident 
was  initiated  by  the  hydrodynamic  effects  produced  by  the  passage  of  a  large 
vessel  that  caused  the  smaller  tankship  to  surge  heavily  fore  and  aft  in  its 
berth.  Because  the  tankship's  crew  allowed  slack  to  develop  in  one  of  the 
mooring  lines,  the  tankship's  surging  quickly  increased  until  there  was 
enough  momentum  to  break  a  wooden  piling  from  the  cluster  of  pilings  used  to 
moor  the  stern  of  the  vessel,  thus  allowing  the  tankship's  stern  to  swing 
away  from  its  berth.  As  the  tankship  moved  away,  the  cargo  hose  ruptured  and 
gasoline  spilled  onto  the  vessel's  deck  and  the  pier.  Almost  simultaneously 
an  electric  cable  for  remote  operation  of  valves  on  the  pier  parted, 
producing  sparks  that  ignited  the  spilled  gasoline.  There  are  prior 
instances  of  passing  vessels  adversely  affecting  moored  vessels  at  the 
terminal.  This  possibility  was  recognized  by  the  tankship's  crew  who  were 
attempting  to  tend  the  tankship's  mooring  lines  as  necessary  during  the 
passage  of  the  other  vessel.  The  accident  demonstrated  that  hydrodynamic 
forces  can  produce  extraordinary  effects,  showing  a  need  for  passing  vessels 
to  proceed  very  slowly  and  to  maintain  sufficient  distance  from  other  vessels 
to  minimize  such  effects. 

In  August  1992,  one  of  the  largest  passenger  vessels  in  the  international 
cruising  fleet,  the  British  registered  QUEEN  ELIZABETH  2,  grounded  while 
departing  Vineyard  Sound,  a  waterway  on  the  north  coast  of  Martha's  Vineyard, 
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Massachusetts.  The  Safety  Board's  investigation  of  the  accident  is  presently 
ongoing.  One  of  the  major  issues  in  the  investigation  is  the  squat  (increase 
in  draft)  and  shallow  water  effects  due  to  the  speed  and  draft  of  the  vessel. 
Notwithstanding  that  the  vessel  grounded  on  uncharted  rocks,  the  severity  of 
the  damage  may  have  been  amplified  by  the  hydrodynamic  effects  of  the 
vessel's  speed  and  its  accompanying  increase  in  draft. 

There  is  no  single  solution  to  the  problem  of  ship  accidents  induced  by 
degraded  maneuverability.  Often  the  solutions  need  to  be  tailored  to  the 
characteristics  of  the  waterway.  The  Safety  Board  will  continue  to 
investigate  these  types  of  accidents  to  find  the  most  effective  solutions 
that  will  protect  our  ports  and  waterways. 

Bridge  Resource  Management 

Accidents  investigated  by  the  Safety  Board,  as  well  as  studies  conducted  by 
the  International  Chamber  of  Shipping,  the  International  Maritime 
Organization  (IMO),  and  the  Coast  Guard  repeatedly  have  identified  human 
error,  in  one  form  or  another,  as  the  primary  causal  factor  in  more  than  75 
percent  of  all  marine  accidents.  Specifically,  many  of  the  rammings, 
groundings,  collisions,  and  other  marine  casualties  were  attributable  to  a 
common  core  of  problems  which  include  the  failure  of  the  members  of  the 
bridge  team  to:  1)  properly  plan,  execute,  and  monitor  their  vessel's 
navigation;  2)  establish  clear  lines  of  communication  between  members  of  the 
bridge  team;  3)  properly  utilize  tasks  and  responsibilities;  and 
4)  effectively  utilize  all  resources  available  to  them,  such  as  equipment, 
personnel,  and  information. 

Several  U.S.  shipping  companies,  government  agencies,  and  industry  training 
institutions  have  undertaken  pioneering  efforts  to  determine  how  accidents 
ed  by  human  error  can  be  prevented.  The  result  of  their  efforts  was  the 
development  of  resource  management  training  commonly  referred  to  as  Bridge 
Resource  Management  (BRM). 

BRM  shares  similar  basic  principles  with  Cockpit  Resource  Management,  which 
has  enjoyed  great  success  in  the  aviation  industry.  The  purpose  of  BRM  is  to 
instill  in  mariners  methods  to  ensure  the  effective  use  of  all  available 
resources  to  prevent  accidents  that  can  occur  as  a  result  of  human  error. 
Bridge  resource  management  training,  which  easily  could  be  applied  to  both 
civilian  and  military  bridge  watchstanders,  including  masters  and  commanding 
officers,  was  developed  to  provide  bridge  watchstanders,  who  frequently 
operate  under  high  workload/high  stress  conditions,  with  strategies  for 
accomplishing  their  tasks  in  a  coordinated,  efficient,  and  controlled  manner. 
It  is  a  course  of  study  intended  to  provide  the  industry  with  an 
understanding  of  the  complexities  of  the  human  element  in  shipboard 
operations.  Above  all  else,  such  training,  through  a  series  of  classroom 
lectures  and  simulator-based  training,  stresses  techniques  for  team-building 
so  that  bridge  watchstanders  are  not  only  better  prepared  to  meet  the 
everyday  demands  of  the  job,  but  also  are  better  prepared  to  respond  to 
unexpected  events.  Because  shipowners  are  becoming  increasingly  aware  of 
human  error  as  a  cause  of  accidents  and  because  BRM  training,  designed  to 
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reduce  the  occurrence  of  human  error,  utilizes  many  common  sense  principles 
that  have  been  in  use  in  various  segments  of  the  maritime  industry  for  many 
years  (but  not  always  uniformly  applied),  such  training  is  gaining 
credibility  within  the  industry. 

As  a  result  of  its  investigations  of  the  groundings  of  the  cruise  ship 
BERMUDA  STAR,  the  Greek  tankship  WORLD  PRODIGY,  and  the  U.S.  tankship  STAR 
CONNECTICUT,  the  Safety  Board  determined  that  the  application  of  many  of  the 
principles  espoused  in  BRM  training  probably  could  have  prevented  each  of 
these  accidents.  As  a  result  of  the  investigations  of  the  WORLD  PRODIGY  and 
the  STAR  CONNECTICUT  groundings,  for  example,  the  Safety  Board  recommended  to 
the  Coast  Guard  that  BRM  programs  be  required  for  all  deck  watch  officers 
aboard  U.S.  flag  vessels  of  more  than  1,600  gross  tons  as  a  prerequisite  to 
obtaining,  renewing  or  upgrading  a  license.  In  the  WORLD  PRODIGY  report, 
which  involved  a  foreign  flag  vessel,  the  Board  recommended  that  the  Coast 
Guard  propose  to  the  IMG  that  the  International  Convention  on  Standards  of 
Training,  Certification  and  Watchkeeping  for  Seafarers,  1978  (STCW)  be 
amended  to  require  BRM  training  for  foreign  deck  watch  officers  as  well. 
While  BRM  training  is  enjoying  increased  acceptance  in  this  country;  its 
acceptance  by  the  international  community  remains  negligible.  This  is  of 
particular  concern  to  the  Safety  Board  because  more  than  90  percent  of  our 
international  commerce  is  carried  to  and  from  our  shores  aboard  foreign  flag 
vessels;  and  most  marine  accidents  involving  oceangoing  vessels  that  occur  in 
U.S.  waters  involve  foreign  flag  vessels  and  crews. 

Presently,  neither  Coast  Guard  regulations  nor  the  provisions  contained  in 
the  STCW  require  BRM  training  for  applicants  seeking  an  original,  upgrade,  or 
renewal  of  a  deck  license.  Because  human  error  continues  to  be  the  primary 
cause  of  marine  accidents  and  because  such  accidents  continue  to  occur  too 
frequently,  the  Safety  Board  will  continue  to  focus  on  this  significant 
safety  issue  in  its  marine  accident  investigations. 

Tank  Ship  Safety 

Tank  ship  accidents  continue  to  concern  the  Safety  Board.  Recent  Safety 
Board  investigations  of  accidents  involving  the  MANDAN,  STAR  CONNECTICUT, 
SHINOUSSA,  JUPITER,  and  the  SURF  CITY  revealed  a  variety  of  failures  that 
continue  to  occur,  including  a  steering  gear  failure,  faulty  navigation 
resulting  in  groundings  and  collisions  that  produce  explosions  and  fires,  and 
the  failure  to  assess  hydrodynamic  effects  on  the  controllability  of  passing 
vessels.  Oil  spills  were  associated  with  nearly  every  accident,  and  in  some 
cases  the  spilled  cargo  was  burned  in  an  ensuing  fire.  The  investigations 
also  reveal  causal  elements  in  the  areas  of  training  and  judgment,  such  as 
decisions  about  overtaking  and  meeting  other  vessels  in  a  narrow  waterway, 
passing  close  abreast  of  a  moored  vessel,  and  procedures  to  utilize  available 
redundancy  to  regain  control  when  a  mechanical  failure  occurs  in  one 
component  of  the  steering  gear. 

The  Safety  Board  has  made  recommendations  to  national  agencies  and 
international  organizations  and  associations  concerning  the  routing  of 
ballast  piping  through  cargo  tanks,  the  inclusion  in  the  inert  gas  system  of 
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the  ballast  tanks  and  other  void  spaces  within  the  cargo  block,  changes  to 
the  tank  entry  procedures,  and  steering  gear  operational  procedures  and 
performance  standards. 

With  tank  ship  accidents  continuing  to  occur  on  the  navigable  waters  of  the 
United  States  from  a  wide  variety  of  causal  factors,  the  Safety  Board  will 
continue  to  give  a  high  priority  to  investigating  such  accidents  and  working 
to  improve  the  safety  of  all  tank  ships. 

PIPELINE 


Cast  Iron  Pipe  Replacement 

On  August  29,  1990,  a  natural  gas  explosion  and  fire  destroyed  two  row 
houses  and  damaged  two  adjacent  houses  and  three  parked  cars  in  Allentown, 
Pennsylvania.  One  person  was  killed,  and  nine  people,  including  two  fire 
fighters,  were  injured.  The  Board's  investigation  disclosed  that  water 
eroded  the  soil  foundation  beneath  the  4-inch-diameter  cast  iron  gas  main. 
This  caused  the  pipe  to  crack  circumferentially,  releasing  gas  that  then 
migrated  into  the  basement  of  an  adjacent  building  where  it  ignited, 
exploded,  and  burned.  Post-accident  metallurgical  examination  revealed  that 
the  cast  iron  main,  which  had  been  installed  in  1903,  was  significantly 
weakened  by  graphitic  corrosion. 

The  Safety  Board  has  found  in  its  investigations  that  most  gas  operators  do 
not  submit  failed  segments  of  cast  iron  pipe  for  laboratory  analysis  to 
determine  the  extent  to  which  the  pipe  has  been  weakened  by  graphitic 
corrosion.  Most  often,  they  have  done  little  more  than  require  a  mechanical 
check  of  the  pipe  to  determine  if  it  could  be  damaged  easily,  an  indication 
of  severe  graphitic  corrosion  damage,  and  to  then  install  a  leak  clamp  around 
the  crack  to  keep  the  pipe  in  operation.  Gas  pipeline  operators'  cast  iron 
replacement  policies,  for  the  most  part,  have  been  to  replace  cast  iron  pipe 
within  a  city  block  after  a  main  has  experienced  three  breaks  or  to  replace 
the  mains  within  a  street  intersection  after  they  experienced  two  breaks. 

The  Safety  Board  had  determined  previously  that  industry  practices  were 
inadequate  to  identify  and  remove  from  service  gas  mains  that  threaten 
public  safety.  This  is  because  these  practices  do  not  generally  include 
consideration  of  previous  graphitization,  corrosiveness  of  the  soil,  bending 
strength  of  cast  iron  pipe  (especially  those  that  are  8-inch-diameter  and 
smaller),  leak  history,  and  potential  pipe  damage  in  areas  being  renovated  or 
otherwise  subjected  to  major  adjacent  excavation  operations.  In  its  1986 
report  on  a  natural  gas  accident  at  Derby,  Connecticut,  on  December  6,  1985, 
that  killed  six  people  and  injured  12  others,  the  Safety  Board  addressed  the 
need  for  effective,  programmed  replacement  of  cast  iron  gas  mains.  In  that 
report,  the  Board  acknowledged  that,  much  like  the  gas  industry,  it  had 
previously  treated  the  cast  iron  pipe  failures  on  a  case-by-case  basis  with 
recommendations  for  corrective  action  being  made  only  to  the  gas  operator. 
The  Board  also  found  that  the  amount  of  cast  iron  pipe  in  gas  distribution 
service  had  decreased  over  the  years  while  the  number  of  reportable  accidents 


50  - 


1100 


had  remained  relatively  constant,  indicating  that  the  number  of  leaks  per 
mile  of  cast  iron  main  was  increasing.  The  Board  acknowledged  that  some 
operators  of  large  distribution  systems  had  already  begun  collecting  the  data 
needed  to  identify  cast  iron  systems  most  prone  to  failure  and  had 
established  replacement  programs.  However,  most  operators  had  not  and  there 
was  no  guidance  to  assist  or  encourage  them  to  develop  cast  iron  replacement 
practices.  The  Board  concluded  that  it  was  time  for  the  industry  to  begin 
phasing  out  cast  iron  piping  systems,  many  of  which  had  served  the  public  for 
more  than  100  years. 

In  the  years  since  the  Board's  report,  only  limited  industry  action  has  been 
taken  to  encourage  the  replacement  of  deteriorated  and  aging  cast  iron  gas 
distribution  systems.  In  1986,  the  Gas  Research  Institute  issued  its 
report,  "Cast  Iron  Maintenance  Optimization  System,"  to  provide  gas 
operators  with  an  evaluation  model  for  deciding  whether  to  repair  or  replace 
cast  iron  pipe.  This  computerized  model  provides  an  analytical  tool  that 
could  assist  operators  in  estimating  the  probability  of  breaks  and  leaks  on 
individual  segments  of  cast  iron  gas  mains,  evaluating  repair  versus  replace 
options,  and  identifying  replacement  priorities.  The  Safety  Board 
understands  that  the  AGA  Gas  Piping  Technology  Committee  has  recently 
completed  its  guidelines  to  assist  gas  operators  on  developing  cast  iron 
replacement  policies. 

The  Safety  Board  is  pleased  that  the  gas  industry  now  has  an  analytical  tool 
and  guidelines  to  aid  gas  operators  in  establishing  cast  iron  system 
replacement  policies.  However,  it  has  taken  six  years  to  get  to  this  point 
and  there  is  no  assurance  that  the  gas  industry  operators  will  implement 
effective  cast  iron  replacement  programs  in  a  timely  manner  to  reduce  their 
threat  to  public  safety.  RSPA  has  recently  sent  out  an  advisory  bulletin 
telling  gas  pipeline  operators  that  its  rules  require  a  program  for 
identifying  segments  of  cast  iron  pipelines  that  endanger  public  safety  and 
for  replacing  those  segments. 

Safety  of  Military  Base  Gas  Systems 

On  December  9,  1990,  a  gas  system  valve  between  one  of  Fort  Benjamin 

Harrison's  gas  distribution  systems  and  a  disconnected  segment  was 

inadvertently  opened,  allowing  gas  to  enter  residential  buildings  that  had 

previously  received  their  gas  from  the  disconnected  segment.  Gas 
accumulating  in  one  of  the  buildings  was  ignited.   The  resulting  explosion 

killed  two  occupants  and  injured  24  persons.  One  building  was  destroyed  and 
two  others  were  damaged. 

Although  the  U.S.  Army  made  many  improvements  in  its  operations  since  the 
accident,  the  Safety  Board  found  in  its  report  on  the  accident  that  many 
improvements  were  still  necessary  for  the  Army  to  safely  operate  natural  gas 
distribution  systems.  The  Army's  gas  distribution  systems  need  to  be  managed 
by  persons  qualified  by  experience  and  training  in  gas  distribution  system 
design,  construction,  and  operations.  The  maps  used  in  operating  gas  systems 
require  updating  to  eliminate  inaccuracies  and  to  include  omitted 
information.    Annual  assessments  of  adherence  to  design,  construction, 
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maintenance,  and  operation  standards  should  be  performed  to  identify  and 
correct  deficiencies.  Also,  the  U.S.  Army  should  require  that  its  gas 
pipeline  systems  conform  to  the  Federal  design,  construction,  operation,  and 
maintenance  requirements  that  are  applicable  to  civilian  gas  distribution 
systems.  The  Board  issued  eight  recommendations  to  the  Secretary  of  the  Army 
for  improving  its  gas  pipeline  safety  operations.  The  Army  has  responded  to 
the  Safety  Board  on  several  significant  improvements  it  has  made  for 
upgrading  personnel  qualifications,  imposing  safety  standards  and  modifying 
its  maintenance  on  gas  systems. 

The  Board  compared  the  gas  pipeline  operations  of  the  Army  with  those  of  the 
U.S.  Navy  and  the  U.S.  Air  Force  and  found  several  areas  where  similar 
deficiencies  appear  to  exist.  Consequently,  the  Board  recommended  that  the 
Secretaries  of  the  Navy  and  the  Air  Force  evaluate  their  gas  pipeline  safety 
programs  to  identify  and  correct  deficiencies,  if  any. 

Improved  Pipeline  Isolation  Capability 

The  Safety  Board  has  supported  greater  use  by  the  pipeline  industry  of 
remote  and  automatic  valves  to  promptly  isolate  failed  portions  of 
pipelines.  Pipeline  operators,  after  experiencing  accidents  that  were 
investigated  by  the  Safety  Board,  have  recognized  the  value  of  these  types  of 
valves  and  have  improved  the  capability  of  their  pipeline  systems  to  isolate 
future  failures.  Based  on  findings  in  its  March  1991  report,  "Emergency  Flow 
Restricting  Devices  Study,"  the  RSPA  now  is  considering  a  proposed  rulemaking 
to  require  the  installation  of  remotely-operated  valves  on  pipelines  at 
either  side  of  water  crossings  and  at  locations  in  close  proximity  to  the 
public.  The  RSPA  also  is  considering  a  requirement  to  retrofit  existing  main 
line  valves  or  to  install  new  remote  controlled  valves  on  liquid  pipelines 
located  in  urban  areas.  However,  this  work  is  being  delayed  to  eliminate 
requirements  believed  not  to  be  cost  effective.  Additionally,  because  of 
RSPA's  previous  lack  of  progress  on  this  issue,  Congress  recently  enacted 
legislation  that  requires  RSPA  to  complete  a  study  within  the  next  3  years  to 
define  the  need  for  better  control  of  pipeline  systems. 

Improved  Monitoring  of  Liquid  Pipelines 

Safety  Board  investigations  of  liquid  pipeline  accidents  have  resulted  in 
pipeline  operators  improving  their  pipeline  monitoring  systems  to  better 
detect  releases  of  products.  This  also  has  resulted  in  RSPA's  initiation  of 
a  program  to  assess  the  adequacy  of  its  pipeline  monitoring  requirements. 
The  Texas  Eastern  Products  Pipeline  Company,  as  a  result  of  the  March  13, 
1990,  failure  at  North  Blenheim,  New  York,  now  is  monitoring  each  of  its  pump 
stations  to  alert  its  dispatchers  of  failures  and  other  abnormal  operations. 
The  Buckeye  Pipe  Line  Company,  as  a  result  of  the  March  30,  1990,  failure  at 
Freeport,  Pennsylvania,  has  modified  its  monitoring  system  to  provide 
additional  alarms  to  alert  its  dispatchers  to  abnormal  operating  conditions. 
In  March  1992,  the  Colonial  Pipeline  Company  began  operating  its  new  pipeline 
monitoring  system.  This  system  can  provide  data  updates  at  five  second 
intervals  through  use  of  satellite  communications  and  it  can  use  a  leak 
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detection  subsystem  to  approximate  the  location  of  major  leaks  or  other 
abnormal  operations.  In  its  March  1991  report,  "Emergency  Flow  Restricting 
Devices  Study,"  the  RSPA  announced  that  it  now  is  considering  whether  it 
should  modify  its  present  pipeline  monitoring  regulations  to  require  leak 
detection  capabilities.  The  Safety  Board  believes  that  a  means  to  promptly 
detect  and  identify  the  locations  of  releases  from  pipelines  is  essential  to 
safe  pipeline  operations;  however,  this  work  is  being  delayed  in  favor  of 
action  to  eliminate  requirements  believed  by  RSPA  not  to  be  cost  effective. 

HAZARDOUS  MATERIALS 

Transportation  of  Hazardous  Materials  by  Rail 

On  May  16,  1991,  the  Board  adopted  a  safety  study  on  the  transportation  of 
hazardous  materials  by  rail.  In  support  of  the  study,  the  Safety  Board 
investigated  45  railroad  accidents  that  occurred  during  a  one  year  period, 
and  reviewed  reports  of  its  past  major  accident  investigations  and  special 
studies.  The  study  identified  the  movement  of  more  than  1.52  million 
carloads  of  hazardous  materials  in  1989.  The  Safety  Board  also  found  that, 
during  the  five-year  period  from  1985  through  1989,  there  were  2,121 
railroad  accidents  involving  hazardous  materials,  and  more  than  100,000 
people  were  evacuated  following  railroad  accidents  in  which  hazardous 
materials  were  involved. 

The  study  concluded  that  hazardous  materials  that  are  highly  flammable  or 
toxic,  or  that  pose  a  threat  to  the  environment,  are  frequently  transported 
in  tank  cars  that  provide  inadequate  protection  even  though  better  protected 
tank  cars  are  available.  As  a  result,  the  Board  urged  the  DOT  to  consider 
the  environmental  hazards  posed  when  conducting  its  risk  analysis  on  the 
release  of  hazardous  materials  from  tank  cars.  The  Safety  Board  also  called 
for  industry  to  develop  a  list  of  the  more  dangerous  products  now  being 
shipped  in  DOT-IIIA  tank  cars  and  to  voluntarily  begin  shipping  these 
products  in  better  protected  cars  while  the  DOT  carries  out  its  product  risk 
assessment. 

In  at  least  21  of  the  45  cases  investigated,  the  Safety  Board  found  that 
local  emergency  response  incident  commanders  did  not  have  a  hazardous 
materials  emergency  response  plan  to  follow,  and  in  19  of  the  45  cases, 
incident  commanders  and  railroad  personnel  had  not  been  in  contact  with  each 
other  to  develop  a  plan  of  action  in  the  event  of  a  train  accident  involving 
hazardous  materials.  Based  on  these  findings,  the  Safety  Board  called  for 
various  organizations,  such  as  the  National  League  of  Cities  and  the 
International  Fire  Chiefs  Association,  to  urge  their  members  to  develop  and 
coordinate  written  emergency  response  plans  and  procedures  for  handling 
hazardous  materials  releases  between  emergency  response  organizations  and 
railroads. 
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Cargo  Tank  Rollover  Protection 


During  1991,  the  Safety  Board  investigated  seven  highway  accidents  involving 
truck  cargo  tanks  that  overturned,  resulting  in  damage  to  top  fittings  and 
the  release  of  hazardous  materials.  The  findings  from  these  investigations 
were  published  on  February  4,  1992,  as  part  of  the  Safety  Board's  Special 
Investigation  Report  on  Cargo  Tank  Overturn  Protection.  All  of  the  cargo 
tanks  were  equipped  with  rollover  protection  devices  to  protect  the  top 
fittings.  However,  the  Safety  Board  found  that  in  three  of  the  rollover 
accidents,  structural  failure  of  the  rollover  protection  devices  resulted  in 
impact  damage  to  the  top  fittings,  and  in  four  of  the  rollover  accidents,  the 
design  and  configuration  of  the  rollover  protection  devices  were  not  adequate 
to  protect  and  shield  the  fittings  from  objects  external  to  the  tanks  or  from 
plowing  into  the  ground. 

The  Safety  Board  concluded  that  the  FHWA  had  not  adequately  exercised  its 
enforcement  responsibilities  pertaining  to  cargo  tank  design  and  construction 
requirements,  that  the  industry  was  not  provided  sufficient  guidance  on  how 
to  comply  with  the  minimum  safety  requirements,  and  that  the  accident  data 
bases  were  not  adequate  to  identify  important  trends  or  potential  problems 
related  to  the  design  and  construction  of  cargo  tanks. 

As  a  result  of  the  special  investigation,  the  Safety  Board  issued  12  safety 
recommendations  to  the  FHWA  and  the  RSPA.  The  Safety  Board  recommended  that 
cargo  tank  manufacturers  be  provided  specific  written  guidance  about  factors 
and  assumptions  that  must  be  considered  when  calculating  the  loads  on 
rollover  protection  devices  and  acceptable  means  to  shield  and  protect  the 
top  fittings.  Further,  the  Board  recommended  that  the  FHWA  and  the  RSPA 
take  action  to  improve  the  performance  of  rollover  protection  devices  by 
modeling  and  analyzing  the  forces  that  can  act  upon  rollover  protection 
devices  during  a  rollover  accident  and  to  promulgate  performance  standards 
for  rollover  protection  devices  based  on  the  engineering  modeling  and 
analysis.  The  Safety  Board  also  recommended  that  improvements  be  made  in  the 
collection  of  information  necessary  to  identify  patterns  of  cargo  tank 
equipment  failure  and  that  a  compliance  program  be  implemented  to  evaluate  if 
newly-manufactured  cargo  tanks  meet  design  and  construction  requirements. 

On  July  19,  1992,  the  FHWA  responded  to  these  safety  recommendations  and 
advised  the  Safety  Board  that  it  had  hired  a  contractor  to  evaluate  the 
designs  of  overturn  protection  devices  used  by  specific  manufacturers  and 
was  developing  an  enforcement  program  to  systematically  evaluate  the  design 
and  construction  of  cargo  tanks.  The  program  would  include  hiring  2  full- 
time  structural  engineers.  The  FHWA  further  informed  the  Safety  Board  that 
it  would  explore  the  feasibility  of  improving  the  performance  requirements 
for  rollover  protection  devices  on  cargo  tanks  by  modeling  and  analyzing  the 
forces  that  act  upon  rollover  protection  devices  during  a  rollover  accident. 
The  FHWA  also  would  work  with  RSPA  to  implement  the  remaining  recommendations 
if  found,  as  a  result  of  analysis,  to  be  necessary. 

The  RSPA  also  responded  to  these  safety  recommendations  by  advising  the 
Safety  Board  that  it  would  help  the  FHWA  to  evaluate  rollover  protection 
device  requirements  for  cargo  tanks,  including  those  that  failed  in  accidents 
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investigated.  However,  the  RSPA  declined  to  offer  guidelines  to  the  industry 
on  how  to  comply  with  current  requirements,  suggesting  that  industry  should 
develop  the  guidelines.  The  Safety  Board  advised  the  RSPA  that  it  remains 
convinced  that  the  RSPA  should  provide  written  guidelines  for  the  industry  on 
how  to  comply  with  the  RSPA's  performance  standards,  and  that  the 
acceptability  and  effectiveness  of  the  guidance  could  be  enhanced  if  the  RSPA 
develops  the  guidance  with  the  help  of  the  industry. 
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SAFETY  STUDIES 

Safety  studies  are  performed  to  stimulate  improvements  in  the  policies, 
programs,  activities,  methods,  processes,  or  statutory  authority  of  Federal 
or  state  agencies,  or  to  advance  technological  improvements  in  a 
transportation  system,  subsystem,  or  component. 

In  selecting  subjects  for  safety  studies,  the  Safety  Board  identifies 
ongoing  or  potential  safety  problems  or  issues  of  national  significance 
which  have  one  or  more  of  the  following  characteristics  and  which  can  be 
accommodated  under  current  personnel  and  scheduling  limitations: 

1.  Potential  for  reducing  accident  losses. 

2.  Potential  for  improving  the  safety  effectiveness  of  other  government 
agencies. 

3.  Potential   for   attaining   implementation   of   previous   Board 
recommendations. 

4.  Adequacy  of  program  resources  committed  by  other  government  agencies. 

5.  Timeliness  with  regard  to  transportation  agency  program  planning  and 
implementation. 

6.  Potential  impact  on  regulatory  or  other  safety  programs. 

7.  Congressional  and  public  interest. 

Highlights  of  some  of  the  current  safety  studies  follow.  Those  which 
support  our  "Most  Wanted"  Safety  Recommendation  Program  are  denoted  by  an 
asterisk. 


AVIATION 


Fliqhtcrew  Involvement  in  Part  121  Air  Carrier  Accidents 

One  or  more  members  of  the  flightcrew  have  been  identified  as  causing  or 
contributing  to  more  than  190  accidents  of  Part  121  air  carriers  during  the 
past  15  years.  Until  now,  little  has  been  done  to  examine,  systematically 
and  comprehensively,  what  the  Board  has  said  in  its  past  investigations  about 
the  contributions  to  accidents  by  individual  members  of  the  flightcrew. 

A  detailed  assessment  is  being  conducted  of  38  air  carrier  accidents 
involving  large  transport  airplanes  in  which  the  Board  cited  deficiencies  in 
flightcrew  performance  in  a  major  accident  investigation  report.  Flightcrew 
errors  are  being  classified  according  to  the  type  of  error  and  each  error  is 
being  evaluated  according  to  crew-related  factors,  including  measures  of 
workload,  fatigue,  stress,  experience,  training,  communications,  crewmember 
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at  the  controls  (Captain  or  First  Officer),  and  other  factors  related  to 
human  performance.  The  contexts  in  which  the  error(s)  occurred  are  also 
being  studied.  The  data  is  being  collected  from  the  Board's  aviation 
accident  and  safety  recommendation  data  bases,  major  accident  reports  and 
dockets. 

The  study  will  establish  a  better  understanding  of  fundamental  human 
performance  factors  in  aviation  accidents.  The  results  of  the  study  should 
be  useful  to  researchers  and  other  persons  concerned  with  air  carrier  crew 
performance.  Improved  technologies  for  organization  and  analysis  of  factual 
information  by  air  safety  investigators  should  be  another  product  of  this 
report.  The  results  also  will  be  used  to  identify  additional  safety  study 
topics. 

RAILROAD 


Railroad  Work/Rest  Cycles* 

The  changing  nature  of  railroad  operations  has  increased  the  relative  number 
of  train  crewmembers  in  some  locations  who  must  work  irregular  and 
unpredictable  shifts  on  an  extended  basis.  Train  crews  who  work  assignments 
as  fill-ins  or  extras  in  pool  crews  are  particularly  vulnerable  to 
unpredictable  and  unplanned  shift  work  schedules.  Employees  filling  these 
assignments  can  be  called  any  time  of  the  day  or  night  on  two-hour 
notification  after  having  been  off  duty  eight  or  more  hours.  The  irregular 
nature  of  such  schedules  can  affect  the  employee's  level  of  alertness. 
Work/rest  requirements  in  the  railroad  industry  are  regulated  by  the  Hours  of 
Service  Act.  Nonetheless,  the  Safety  Board  has  investigated  accidents  in 
which  operator  fatigue  contributed  to  the  cause  of  the  accident. 

For  this  study,  existing  railroad  accident  investigations  will  be  examined  to 
identify  the  role  of  fatigue  and  to  determine  the  effects  of  work/rest  cycle 
scheduling  practices  on  accident  causation.  In  addition,  detailed 
information  regarding  the  work  and  non-work  activities,  as  well  as  sleep 
behavior  of  train  crewmembers,  may  be  collected  in  the  investigation  of 
additional  accidents.  The  role  of  railroad  management  and  unions  in 
considering  the  effects  of  unpredictable  work  schedules  also  will  be 
documented.  Work/rest  cycle  information  to  support  the  study  will  be 
obtained  on  any  investigations  undertaken  during  the  study  data  collection 
period. 
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HIGHWAY 


Heavy  Truck  Stopping  Performance 

In  March  1992,  the  Safety  Board  completed  a  study  to  determine  the 
effectiveness  of  service  brakes  on  heavy  trucks,  particularly  five-axle 
combinations.  Over  1,500  brake  inspections  were  conducted  across  the 
country,  on  interstate  and  non-interstate  roadways,  to  determine  the  overall 
efficiency  and  mechanical  condition  of  heavy  truck  service  brakes.  Further, 
the  Safety  Board  investigated  18  highway  accidents  involving  heavy  trucks  and 
buses  with  braking  problems  that  were  factors  in  the  accident.  The  final 
report  on  this  study  addressed  the  role  of  truck  brake  performance  in  the 
accident  causation  process,  from  both  a  stability  and  a  stopping  distance 
standpoint.  These  issues  are  tied  to  the  general  condition  of  truck  brakes 
as  noted  from  the  truck  brake  inspection  data  base. 

A  second  study  now  is  underway  that  will  address  the  manner  in  which  truck 
and  bus  brake  inspections  are  being  conducted  by  state  and  Federal  agencies. 
Substantial  discrepancies  were  observed  between  state  and  NTSB  reported  out- 
of- service  rates.  The  Safety  Board  will  examine  the  Motor  Carrier  Safety 
Assistance  Program  (MCSAP),  including  state  funding,  inspector  training, 
adequacy  of  inspection  facilities,  and  quality  control  of  reported  data. 
Approximately  800  additional  heavy  truck  inspections  and  three  state  program 
reviews  will  be  conducted  to  provide  data  for  this  study.  The  data 
collection  phase  of  the  second  study  is  expected  to  be  completed  in  the 
Spring  of  1993. 

Fatigue  in  Commercial  Vehicle  Accidents* 

The  recent  Safety  Board  study  of  "Fatigue,  Alcohol,  Other  Drugs,  and  Medical 
Factors  in  Fatal -to-the-Driver  Heavy  Truck  Crashes"  found  that  fatigue  was 
the  most  frequently  cited  probable  cause  of  these  accidents  (31  percent) 
followed  by  alcohol  and  other  drug  impairment  (29  percent).  Fatigue  also  has 
been  identified  as  a  cause  or  contributing  factor  in  a  substantial  number  of 
major  accident  investigations  in  all  modes  conducted  by  the  Board. 

Fatigue  as  a  factor  in  commercial  transportation  involves  physiological 
issues,  such  as  circadian  desynchronosis  and  the  effects  of  sleep  loss,  as 
well  as  operational  and  human  performance  issues  related  to  sleep  deprivation 
and  sustained  operation  of  work  tasks.  This  study  will  analyze  accidents  in 
a  selected  group  of  states  involving  commercial  vehicles  having  a  gross 
vehicle  weight  rating  of  more  than  26,000  pounds.  A  sufficiently  large 
sample  of  these  accidents  will  be  investigated  to  permit  statistical  analysis 
of  the  factors  that  lead  to  fatigue,  such  as  sleep  deprivation,  work 
scheduling  factors  and  nutrition. 

The  potential  economic  impact  of  recommendations  related  to  fatigue  in  the 
transportation  industry  could  make  this  study  highly  visible  and  sensitive. 
There  is  growing  awareness  among  the  safety  community  that  operator  fatigue 
is  a  significant  highway  safety  issue. 
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MARINE 


Recreational  Boating  Safety 


Recreational  boating  continues  to  result  in  approximately  900  fatalities  per 
year,  second  only  to  highway  fatalities.  Intoxicated  boat  operators  and 
operators  unfamiliar  with  the  "rules  of  the  road"  are  major  reasons  for 
boating  accidents.  According  to  discussions  with  several  state  boating  law 
administrators,  states  are  concerned  that  no  effective  mechanism  exists  to 
ensure  that  vessel  operators  have  an  adequate  minimum  knowledge  level  prior 
to  vessel  operation.  Similarly,  citation  and  conviction  for  hazardous  vessel 
operation  may  not  have  much  effect  since  recreational  boat  operators  are  not 
required  to  be  licensed,  and  no  system  exists  to  identify  and  address 
operators  who  are  repeatedly  convicted  of  hazardous  vessel  operation. 

Boating  accident  investigations  reported  by  states  and  the  U.S.  Coast  Guard 
are  being  studied  for  information  such  as  operator  training,  accident  causal 
factors,  and  operator  violations.  State  recreational  boating  authorities  are 
being  surveyed  and  current  state  legislative  initiatives  related  to  operator 
education  and  training  will  be  documented.  Variations  in  state  accident 
reporting  procedures  also  are  being  reviewed. 

The  results  of  this  study  should  help  to  improve  operator  knowledge  and 
assist  marine  enforcement  officers  in  controlling  hazardous  vessel  operation. 
The  Safety  Board  has  played  a  major  role  in  the  passage  of  new  and/or 
improved  boating-while-intoxicated  laws  in  40  states  and  two  territories. 
This  study  is  a  natural  follow-on  to  those  efforts.  This  study  also  should 
be  of  value  to  the  states  planning  to  introduce  vessel  operator  education 
requirements. 
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SAFETY  ACCOMPLISHMENTS 

The  goal  of  the  Safety  Board  is  to  achieve  the  greatest  possible  safety 
benefits  from  its  accident  investigations,  safety  studies,  and  other  safety 
promotion  activities.  As  a  result  of  these  activities,  the  Board  issued 
369  safety  recommendations  during  fiscal  year  1991.  Since  1982,  80  percent 
of  the  Safety  Board's  recommendations  have  been  accepted  by  the  respective 
recipients.  The  following  are  examples  of  some  of  the  Board's  recent  safety 
accomplishments,  resulting  either  from  safety  recommendations  or  other  safety 
promotion  efforts.  Those  accomplishments  resulting  from  or  related  to  our 
"Most  Wanted"  Safety  Recommendation  Program  are  denoted  by  an  asterisk. 

AVIATION 


DC-9  Tailcone  Training  Device 

The  Safety  Board's  investigation  of  the  December  3,  1990,  runway  collision  of 
Northwest  Airlines  flight  299,  a  Boeing  727,  and  Northwest  flight  1482,  a 
McDonnell  Douglas  DC-9,  at  Detroit  Metropolitan/Wayne  County  Airport,  in 
Romulus,  Michigan,  found  that  the  device  used  to  train  flight  attendants  on 
the  operation  of  the  jettisonable  tailcone  was  inadequate.  The  training 
device,  which  had  been  approved  by  the  FAA,  was  inadequate  because:  1)  the 
mounted  release  handle  was  not  installed  in  clips  that  realistically  would 
have  replicated  the  forces  required  to  pull  the  handle  free  of  the  training 
device;  2)  the  environment  did  not  represent  a  fully  enclosed  tailcone  with 
low  levels  of  ambient  illumination;  and  3)  a  door  or  hatch  was  not  used  to 
gain  entry  to  the  handle  simulator  as  would  be  the  case  in  an  actual 
situation. 

The  FAA  Air  Carrier  Operations  Bulletin  8-76-46,  Crewmember  Emergency 
Training,  Use  of  Mockups,  states,  "For  those  exits  where  it  is  impractical 
for  each  individual  to  operate  the  exit  or  device,  such  as  the  DC-9  tailcone, 
a  group  demonstration  will  suffice  provided  it  is  supported  by  a  realistic, 
detailed  visual/pictorial  presentation."  The  Safety  Board  believes  that  this 
guidance  should  be  eliminated.  Flight  attendants  should  have  hands-on 
experience  with  any  exits  that  they  may  be  required  to  operate  during  an 
emergency  evacuation. 

The  Safety  Board  recommended  that  the  FAA  issue  an  Advisory  Circular 
addressing  acceptable  methods  for  the  design,  construction,  operation,  and 
maintenance  of  mockups  used  for  exit  training  during  crewmember  emergency 
training,  and  provide  guidance  to  FAA  inspectors  to  ensure  that  emergency 
equipment  training  devices  accurately  replicate  the  potential  operational 
environment. 

The  FAA  has  informed  the  Safety  Board  that  it  will  issue  an  Advisory 
Circular  with  guidance  on  emergency  equipment  training  devices. 
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MD-88  Tailcone  Evacuation  Slide  Deployment 

Following  the  May  5,  1991,  ground  collision  of  a  Delta  Airlines  McDonnell- 
Douglas  MD-88  and  a  baggage  van  at  the  Hartsfield  International  Airport, 
Atlanta,  Georgia,  a  flight  attendant  reported  that  the  tailcone  did  not 
jettison  as  expected,  and  that  she  had  to  manually  deploy  the  tailcone 
evacuation  slide  during  the  emergency  evacuation. 

The  Safety  Board's  investigation  found  that  the  tailcone  failed  to  swing  to 
the  left  and  clear  the  slide's  inflation  path.  The  MD-88  Maintenance  Manual 
did  not  address  the  mechanism  used  to  deploy  the  tailcone  to  the  left.  As  a 
result  of  this  investigation,  McDonnell -Douglas  revised  the  maintenance 
manual  to  incorporate  servicing  this  mechanism.  The  investigation  also  found 
that  the  tailcone  slide  cover  attachment  lanyard  could  be  improperly 
fastened.  As  a  result  of  this  finding,  McDonnell -Douglas  requested  the 
manufacturer  of  the  slide  cover  to  design  a  new  fastener,  which  should  be 
certified  by  the  FAA  in  early  1993. 

In-flight  Operation  of  Propeller  Re'^ersinq  Controls 

The  Safety  Board  has  investigated  several  accidents  involving  turboprop 
airplanes  where  the  improper  use  of  propeller  reversing  controls  either 
caused  or  contributed  to  the  cause  of  fatal  accidents.  As  a  result  of  these 
investigations,  the  Board  recommended  that  airplanes  with  in-flight  propeller 
blade  reversing  capability  be  designed  to  prevent  the  use  of  reverse  in 
flight  if  safe  operation  could  not  be  demonstrated.  In  response  to  the 
recommendations,  the  FAA  recently  issued  an  airworthiness  directive  for  the 
CASA  212  series  airplanes  to  require  the  installation  of  a  propeller  control 
system  that  prevents  the  operation  of  propeller  reversing  while  the  airplane 
is  airborne.  The  Safety  Board  is  continuing  to  monitor  incident/accident 
reports  that  may  involve  the  improper  or  inadvertent  use  of  propeller 
reverse. 


Fokker  F.28  Mark  4000  Engine  Anti-Ice  Switches 

On  March  22,  1992,  a  Fokker  F.28  Mark  4000,  operating  as  USAir  flight  405, 
crashed  during  takeoff  from  runway  13  at  LaGuardia  Airport,  Flushing,  New 
York.  Weather  conditions  at  the  time  of  the  accident  included  falling  snow. 
The  airplane  returned  to  the  ground  after  takeoff  and  came  to  rest  partially 
inverted  in  Flushing  Bay.  Cockpit  switches  for  the  engine  anti-ice  valves 
had  a  detent  that  required  the  pilot  to  pull  the  toggle  from  the  center  "OFF" 
position  before  moving  it  to  "AUTO"  or  "ON".  Inspection  of  a  new  switch 
found  that  only  light  finger  pressure  was  required  to  move  the  toggle  to 
"OFF".  Pilots  that  participated  in  the  investigation  reported  that  the 
switches  are  easy  to  bump  in  turbulence  when  reaching  for  the  windshield 
wiper  control  knob.  The  switches  were  a  Piedmont  Airlines  modification  that 
replaced  the  original  three  position  non-locking  toggle  switches  that  could 
be  snapped  to  any  position.  The  Illustrated  Parts  Catalog  was  found  to  be 
incorrect  in  that  it  called  for  the  original  switch,  rather  than  the  center- 


-  61  - 


nil 


locking  switch.  USAir  has  initiated  an  Engineering  Order  (EO)  to  change  the 
switch  design  to  one  that  locks  in  each  of  three  selectable  positions.  The 
EO  also  will  correct  the  USAir  technical  publications  to  prevent  installation 
of  incorrect  switch  styles. 

Airbus  A310  Engine  Thrust  Reverser  System 

On  December  7,  1991,  Delta  flight  76,  an  Airbus  A310  equipped  with  Pratt  and 
Whitney  PW4152  engines,  was  climbing  through  approximately  5,000  feet  when 
cockpit  indications  showed  that  the  right  engine  thrust  reverser  had 
unlocked,  followed  by  a  sudden  yaw  to  the  right.  The  pilots  were  able  to 
counteract  the  yaw  and  shut  down  the  engine  without  further  incident  before 
returning  to  land  at  Cincinnati.  The  investigation  revealed  that  a  rotary 
variable  differential  transformer  (RVDT)  on  the  right  side  of  the  right 
engine  had  been  overheated.  The  RVDT  should  sense  the  position  of  the 
outboard  thrust  reverser  for  the  full  authority  digital  electronic  control 
(FADEC)  and  cockpit  indication  systems.  Safety  Board  investigators  found 
that  an  incorrect  part  had  been  installed  in  the  pneumatic  circuit  for  the 
ice/rain  protection  system.  As  a  result,  high  temperature  compressor  bleed 
air  discharged  from  the  ice/rain  protection  circuit  approximately  three 
inches  from  the  RVDT.  It  was  also  found  that  the  same  condition  could  occur 
if  the  correct  part  was  improperly  installed  in  the  system.  In  response  to 
the  Board's  findings.  Delta  Airlines  implemented  corrective  action,  while 
Pratt  and  Whitney  has  alerted  operators  and  is  considering  similar  action. 

Nondestructive  Testing  Research 

The  FAA  has  initiated  or  is  continuing  several  programs  designed  to  improve 
the  reliability  of  inspection  processes.  Under  the  aging  aircraft  program,  a 
task  force  was  formed  to  assess  emerging  nondestructive  inspection 
procedures,  equipment,  techniques,  and  training  facilities.  The  FAA's 
Titanium  Rotating  Components  Review  Team  Report  (issued  May  1991)  recommended 
an  aggressive  short-term  research  and  development  program  to  establish 
industry-wide  probability  of  detection  curves  for  fluorescent  penetrant, 
ultrasonic,  eddy  current,  and  manufacturing  and  in-service  inspection  methods 
and  processes.  The  report  also  recommends  establishing  personnel 
qualification  standards  for  inspectors.  These  programs  should  improve  the 
probability  of  detection  of  defects  in  existing  and  newly-manufactured 
components  and  help  prevent  accidents  caused  by  component  failure.  The  FAA 
programs  have  been  the  result  of  the  Safety  Board's  investigation  and 
recommendations  in  regard  to  the  Aloha  Airlines  accident  (April  28,  1988)  and 
the  Sioux  City  accident  (July  19,  1989).  Specifically,  in  a  recommendation 
issued  as  a  result  of  the  Sioux  City  accident,  the  Board  urged  the  FAA  to 
intensify  its  research  regarding  nondestructive  inspection  to  identify 
emerging  technologies  that  can  serve  to  simplify,  automate,  or  otherwise 
improve  the  reliability  of  the  inspection  process.  The  Sioux  City  accident 
sequence  started  with  the  separation  of  the  first  stage  fan  disk  from  the 
number  two  (tail -mounted)  engine  on  the  DC-IO  airplane.  The  Separation  of 
the  disk  was  a  result  of  fatigue  cracking  that  initiated  from  a  metallurgical 
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defect  that  was  present  during  original  manufacturing  of  the  part.  The 
metallurgical  defect  was  not  detected  by  inspections  during  the  manufacturing 
process,  and  the  fatigue  crack  was  not  detected  by  in-service  inspections. 

Engine  Control  Cables 

In  February  1991,  the  FAA  issued  an  airworthiness  directive  (AD)  requiring 
that  certain  Boeing  737  airplanes  receive  a  onetime  inspection  of  the  engine 
control  cable  systems.  If  noncorrosion  resistant  steel  cables  were  found, 
the  AD  required  replacement  with  corrosion  resistant  steel  cables.  This 
action  greatly  reduces  the  possibility  that  the  engine  control  cables  on 
Boeing  737  airplanes  will  separate  due  to  corrosion  damage. 

The  FAA  action  resulted  from  the  Safety  Board's  investigation  into  the  Aloha 
Airlines  Boeing  737  accident  in  which  18  feet  of  the  upper  fuselage  structure 
was  torn  from  the  airplane.  During  the  explosive  decompression,  deflection 
of  the  cabin  floor  caused  stress  to  be  applied  to  the  engine  control  cables, 
resulting  in  separation  of  the  corrosion-weakened  left  engine  cables.  The 
left  engine  power  reduced  to  flight  idle  during  the  cable  separation,  and  as 
a  result  of  the  broken  cables,  the  flight  crew  could  not  increase  engine 
thrust.  The  right  engine  control  cables  also  had  been  weakened  by  corrosion; 
however,  they  remained  intact  and  the  right  engine  provided  sufficient 
thrust  to  allow  the  airplane  to  be  flown  to  Maui  and  to  land  successfully. 

Garrett  TFE731  Fan  Disc  Failure 

As  a  result  of  a  Safety  Board  investigation,  the  FAA  issued  a  priority  letter 
airworthiness  directive  requiring  initial  and  recurrent  inspections  for 
cracks  in  the  blade  slots  of  all  Garrett  TFE  731  fan  discs.  The  service  time 
for  the  initial  inspection  and  the  period  of  recurrent  inspections  was 
shortened,  which  should  significantly  reduce  the  possibility  of  additional 
fan  disc  failures. 

The  recommendation  was  prompted  by  an  investigation  of  a  nonfatal  accident 

involving  an  uncontained  in-flight  separation  of  a  fan  disc  on  a  Dassault 

Falcon  business  jet.  Subsequent  to  the  disc  failure,  the  airplane  lost  the 
entire  fan  section  from  the  number  1  engine,  but  landed  safely. 

Also  resulting  from  the  investigation,  Garrett  Engine  Division,  Allied- 
Signal  Aerospace  Inc.,  issued  an  alert  service  bulletin  calling  for  the 
removal  of  all  fan  discs  from  the  same  material  lot  as  the  failed  disc  and 
for  guidance  for  nondestructive  inspections  of  the  fan  discs. 

Currently,  there  are  about  5,100  TFE  731  engines  in  operation  on  a  wide 
variety  of  business  jets.  Uncontained  disc  failures  could  have  endangered 
the  aircraft's  structural  integrity.  The  Safety  Board's  investigation  of 
this  accident  and  the  FAA's  prompt  action  on  our  recommendation  should 
significantly  increase  the  safety  of  this  type  of  aircraft. 
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In-flight  Propeller  Blade  Separation 

On  March  27,  1991,  the  Safety  Board  issued  a  safety  recommendation  to  the  FAA 
regarding  the  potential  danger  of  combining  a  Sensenich-manufactured 
propeller,  basic  model  M-74DM,  with  a  number  of  Lycoming  engines  when  the 
diameter  of  the  propeller  had  been  reduced  below  the  value  specified  by  the 
Type  Certification  Data  Sheet.  The  Safety  Board  noted  that  a  catastrophic 
failure  of  the  propeller  on  a  homebuilt  Thorp  T-18  airplane  was  induced  by  a 
resonant  vibration  that  occurred  when  the  diameter  of  the  propeller  was 
reduced  four  inches  below  the  minimum  specified  value. 

As  a  result  of  the  Board's  recommendation,  the  FAA  published  a  general 
Aviation  Airworthiness  Alert,  which  addressed  and  emphasized  the  importance 
of  ensuring  that  the  propellers  are  installed  in  compliance  with  the  Data 
Sheet  requirements.  The  FAA  sent  the  information  contained  in  the  alert  to 
all  of  its  flight  standards  divisions  and  manufacturing  inspection  district 
offices.  The  notice  also  requested  that  when  evaluating  the  aircraft  for 
experimental  certification,  FAA  representatives  should  ensure  that  any 
modifications  to  type  certificated  propellers  or  other  components  have  been 
coordinated  with  the  manufacturer. 


Underwater  Acoustic  Beacon  Failures 

On  November  4,  1988,  an  Aerospatiale  AS-355F-1  helicopter  crashed  into  the 
Gulf  of  Mexico  during  an  on-demand  air  taxi  flight.  The  aircraft  was 
destroyed  and  the  pilot  and  three  of  the  five  passengers  were  killed.  The 
aircraft,  which  sank  in  about  360  feet  of  water,  was  equipped  with  a  Dukane 
Corporation  underwater  acoustic  beacon  mounted  to  the  aircraft's  structure. 
A  search  was  conducted  for  the  beacon  using  appropriate  underwater  search 
equipment.  The  wreckage  was  eventually  located  using  underwater  divers 
working  with  the  aircraft's  last  reported  position.  The  beacon's  battery  was 
found  in  a  discharged  state,  even  though  the  battery  had  been  replaced 
recently  by  the  operator.  In  addition,  manufacturing  defects  were  found  in 
the  beacon  during  the  post-accident  testing  phase. 

During  the  course  of  the  investigation,  it  was  determined  that  this  type  of 
beacon  also  was  installed  on  the  vast  majority  of  DFDRs,  FDRs,  and  CVRs 
installed  in  aircraft  worldwide.  As  a  result  of  these  findings,  on  July  12, 
1991,  the  Safety  Board  issued  two  recommendations  requesting  that  the  FAA 
require  air  carrier  maintenance  programs  be  changed  to  include  the 
manufacturer's  recommended  procedures  and  tests.  The  Board  also  recommended 
to  the  manufacturer  that  it  inform  all  branches  of  the  U.S.  military  service 
and  all  foreign  airworthiness  authorities  of  the  importance  of  these 
recommendations  and  the  manufacturer's  published  maintenance  and  testing 
procedures.  Satisfactory  action  has  been  taken  in  response  to  these 
recommendations.  One  recommendation  to  the  FAA  and  the  recommendation  to  the 
manufacturer  have  been  closed  based  on  acceptable  action  being  taken.  The 
Safety  Board  awaits  the  FAA's  response  on  the  second  recommendation. 
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Pratt  and  Whitney  Engines 


Following  its  investigation  of  a  rejected  takeoff  incident,  which  resulted  in 
the  total  destruction  of  a  Boeing  727  airplane,  the  Safety  Board  issued 
urgent  safety  recommendations  to  the  FAA  calling  for  immediate  action  to 
assure  the  continuing  airworthiness  of  certain  Pratt  and  Whitney  engines,  and 
to  reduce  the  potential  for  engine-related  aircraft  accidents. 

The  incident  involved  the  May  3,  1991,  uncontained  failure  of  a  Pratt  and 
Whitney  JT8D-7B  engine  ninth  stage  high  pressure  compressor  (HPC)  disk  in  a 
Boeing  727  airplane.  The  liberated  disk  severed  fuel  and  oil  lines  after 
exiting  the  engine  and  then  penetrated  the  fuselage  of  the  airplane.  The 
Safety  Board  investigation  revealed  that  the  disk  failure  was  initiated  by 
corrosion  pits  and  that  the  failed  disk  and  others  on  the  airplane  exhibited 
areas  of  heavy  corrosion.  The  Safety  Board  is  concerned  that  corporate 
operators  and  special  use/package  delivery  airplanes  may  be  susceptible  to 
HPC  corrosion  because  of  their  relatively  low  usage  and  correspondingly  long 
time  on  the  airplane  between  compressor  inspections.  The  Board  recommended 
that  the  FAA  conduct  a  directed  safety  investigation  with  Pratt  and  Whitney 
to  determine  the  magnitude  and  cause  of  the  corrosion  problem  and  to  require 
timely  corrective  measures  to  eliminate  this  hazard.  As  a  result  of  the 
Safety  Board's  efforts,  Pratt  and  Whitney  issued  an  Alert  Service  Bulletin 
(ASB)  requiring  borescope  inspections  of  the  eighth,  ninth,  and  tenth  stage 
HPC  disks  for  corrosion  and  the  establishment  of  corrective  measures  to 
remove  from  service  any  corroded  disks.  Pratt  and  Whitney  has  stated  that 
all  of  the  affected  operators  are  currently  complying  with  the  service 
bulletin.  As  a  result  of  these  inspections,  several  operators  have 
discovered  corrosion  on  a  number  of  HPC  disks  in  suspected  engines  within 
their  fleets. 

The  FAA  has  yet  to  issue  an  airworthiness  directive  (AD)  to  mandate  the 
requirements  of  the  Pratt  Whitney  ASB,  however,  one  is  in  process  and  is 
expected  to  go  before  the  AD  Review  Board  in  the  near  future. 

Emergency  Evacuation  Procedures  for  Flight  Attendants 

During  the  investigation  of  the  February  2,  1991,  ground  collision  involving 
a  USAir,  B-737,  and  a  Skywest  Metroliner,  at  the  Los  Angeles  International 
Airport  it  was  determined  that  the  flight  attendant  who  died  in  the  smoke 
filled  cabin  might  have  survived  if  she  had, utilized  an  exit  closer  to  the 
assigned  evacuation  station  which  was  inoperative  due  to  impact  damage. 

A  review  of  USAir' s  flight  attendant  emergency  evacuation  procedures  called 
for  flight  attendants  whose  primary  evacuation  station  was  inoperable  or 
blocked  to  respond  to  the  overwing  window  exits.  After  consultations  with 
the  USAir  training  staff,  the  practice  was  rescinded  and  flight  attendants 
were  instructed  to  use  the  nearest  available  egress  point  should  they  find 
their  primary  exit  inoperative  or  blocked. 
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Use  of  Automotive  Fuels  in  Aircraft 

On  January  2,  1991,  in  response  to  concerns  expressed  by  the  Safety  Board  and 
several  aviation  industry  interest  groups  about  the  misuse  of  auto  fuels  in 
reciprocating  aircraft  engines,  as  evidenced  in  hundreds  of  accident 
investigations,  the  FAA  published  an  Advisory  Circular  (AC).  After  receiving 
comments  regarding  a  draft  AC,  the  FAA  modified  the  Circular  to  include  an 
expanded  section  dealing  with  auto  fuel  specifications  and  conformities  to 
the  American  Society  for  Testing  and  Materials  (ASTM)  D-910;  warnings 
concerning  additions  of  various  forms  of  alcohol  and  the  alterations  of  fuel 
specifications  when  adding  alcohol;  and  a  requirement  for  a  flight  manual 
supplement  describing  in  detail  the  proper  operating  procedures, 
limitations,  and  placarding  to  be  used  by  operators,  owners,  and  pilots.  The 
Safety  Board  is  currently  examining  the  auto  fuel  related  accidents  to 
evaluate  whether  further  action  may  be  necessary  to  help  prevent  accidents 
caused  by  improper  use  of  automotive  fuels. 

Standardization  of  Flight  Recorder  Documentation 

In  March  1991  the  Safety  Board  recommended  that  the  FAA  issue  permanent 
policy  and  guidelines  for  the  continued  airworthiness  of  digital  flight  data 
recorders  (DFDR).  This  recommendation  resulted  from  a  number  of  accident 
investigations  in  which  the  operator  was  unable  to  provide  the  documentation 
needed  by  the  Safety  Board  to  decipher  the  information  recorded  by  the  DFDR. 
Such  detailed  documentation  also  is  needed  by  the  operator  to  perform 
required  periodic  maintenance  checks  of  the  DFDR  system.  Further,  because 
the  parameter  documentation  for  different  DFDR  systems  is  not  presented  in  a 
standard  format,  the  exchange  of  DFDR  documentation  between  government  and 
industry  is  difficult.  To  lessen  this  problem,  the  Safety  Board  developed  a 
documentation  standard  that  is  currently  being  adopted  by  the  international 
aviation  community  as  an  attachment  to  the  Aeronautical  Radio  Inc.  (ARINC) 
DFDR  standards.  The  FAA  has  acknowledged  the  need  for  additional  policy  and 
guidance  material  in  this  area  and  has  requested  the  Safety  Board's 
participation  in  its  development.  Efforts  in  this  area  are  ongoing.  The  FAA 
is  now  waiting  for  ARINC  to  finalize  the  draft  attachment. 

Air  Traffic  Control  Procedures 

On  January  18,  1990,  an  Eastern  Airlines  Boeing  727  collided  with  a 
Beechcraft  King  Air  AlOO  on  the  runway  at  the  William  B.  Hartsfield 
International  Airport,  Atlanta,  Georgia.  The  King  Air  was  preparing  to  turn 
off  the  runway  after  having  landed  ahead  of  the  Eastern  turbojet.  Both 
airplanes  were  in  radio  communication  with  the  air  traffic  controller  in  the 
tower  at  the  time  of  the  accident.  The  Safety  Board  determined  that  the 
probable  cause  of  the  accident  was  a  lack  of  ATC  procedures  which  would  take 
into  consideration  human  performance  shortcomings  and  contributing  to  the 
accident  was  that  failure  of  several  controllers  to  properly  perform  their 
duties  regarding  both  airplanes. 
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The  Safety  Board  issued  five  safety  recommendations  to  the  FAA  to  correct 
deficiencies  found  in  FAA's  Air  Traffic  Control  procedures  that  appeared  to 
have  caused  or  contributed  to  the  accident.  The  FAA  responded  by  taking 
action  to  correct  these  inadequacies. 

On  December  3,  1990,  two  Northwest  Airlines  turbo jets  collided  at  the 
Detroit  Metropolitan/Wayne  County  Airport,  Detroit,  Michigan,  during 
instrument  meteorological  conditions.  One  airplane  was  on  its  takeoff  roll 
on  runway  3C  at  the  time  of  the  collision  and  the  other  airplane  had  taxied 
onto  the  runway  just  prior  to  the  accident.  Although  the  Safety  Board 
determined  the  cause  of  the  accident  was  the  result  of  shortcomings  in 
flightcrew  performance,  it  also  determined  that  training  deficiencies 
contributed  to  the  accident. 

The  Safety  Board  issued  three  safety  recommendations  which  urged  the  FAA  to 
emphasize  the  use  of  progressive  taxi  instructions  during  low  visibility 
operations  and  the  need  for  local  controllers  to  positively  determine 
airplane  departures  when  visual  observation  was  not  possible.  The  FAA  also 
was  urged  to  implement  procedures  for  the  redundancy  of  critical  controller 
tasks  and  to  install  hardware  systems  to  supplement  such  redundancy. 

The  FAA  agreed  with  these  safety  recommendations  and  has  initiated 
appropriate  action. 

Helicopter  Tail  Rotor  Driveshaft  Hanger  Bearing  Failure 

On  August  26,  1991,  a  Bell  Helicopter  Textron  Model  412  sustained  a 
catastrophic  failure  of  the  number  one  tail  rotor  driveshaft  hanger  bearing 
while  on  final  approach  to  an  offshore  oil  platform  in  the  Gulf  of  Mexico. 
Directional  control  of  the  helicopter  was  lost  and  it  impacted  the  water. 
One  fatality  and  three  serious  injuries  occurred.  Eleven  passengers  and  a 
crew  of  two  were  on  board  the  flight.  As  a  result  of  the  Safety  Board's 
investigation,  the  helicopter  manufacturer  issued  an  immediate  Operations 
Safety  Notice  followed  by  an  Alert  Service  Bulletin.  The  FAA  followed  up 
with  an  Emergency  Airworthiness  Directive.  An  additional  airworthiness 
directive  was  issued  following  completion  of  the  investigation.  A  possible 
manufacturing  discrepancy  relating  to  bearing  contamination  was  identified  by 
a  special  evaluation  group  directed  by  the  Safety  Board  to  determine  if  the 
manufacturer's  quality  control  procedures  were  adequate.  These  actions 
affect  Bell  Helicopters  Models  204B,  205A,  205A-1,  212  and  402  on  a  worldwide 
basis. 


Foreign  Accident  Investigations 

Because  of  the  ever  increasing  number  of  U.S. -Manufactured  and  U.S.- 
registered  airplanes  operating  overseas,  and  because  of  the  Safety  Board's 
status  as  the  sole  U.S.  accredited  representative  at  foreign  accident 
investigations  under  the  provisions  of  the  International  Civil  Aviation 
Organization  (ICAO),  U.S.  manufacturers  and  operators  rely  heavily  upon  the 
Board  to  facilitate  their  involvement  in  the  investigation  of  foreign 
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incidents  and  accidents.  A  major  airline  accident  involving  fatalities 
anywhere  in  the  world  causes  significant  concerns  on  the  part  of  the 
traveling  public;  both  in  the  U.S.  and  overseas.  The  Board's  involvement  in 
the  investigation  of  major  international  accidents  assists  in  reducing  these 
concerns  and  provides  a  critical  contribution  both  to  U.S. -foreign  relations 
and  to  strengthening  the  Nation's  balance  of  trade  posture  through  aviation 
exports.  Some  examples  of  the  Safety  Board's  involvement  in  these 
investigations  over  the  past  year  follows. 

Recently,  the  Safety  Board  sent  an  accredited  representative  to  lead  the 
U.S.  team  in  assisting  the  accident  investigators  of  the  People's  Republic  of 
China  in  the  investigation  of  a  China  Airways  Boeing  737-300  that  crashed  on 
November  24,  1992,  on  approach  to  Gull  in,  China.  This  was  the  first  U.S. 
team  to  go  to  China  on  an  accident  investigation.  The  cooperation  with  the 
government  of  China  resulted  from  recent  meetings  and  discussions  between 
NTSB  staff  and  their  Chinese  counterparts.  All  141  persons  on  board  the 
airplane  were  fatally  injured.  The  initial  investigation  found  that  the 
airplane  impacted  the  face  of  a  nearly  vertical  mountain.  Very  little  of  the 
wreckage  was  recovered.  The  flight  data  recorder  was  found  and  an  initial 
readout  of  the  data  was  accomplished  in  Beijing.  Unfortunately,  the  last 
three  minutes  of  the  tape  were  severely  damaged  by  impact.  The  U.S. 
accredited  representative  has  worked  closely  with  the  Chinese 
Investigator-in-Charge  to  have  the  tape  brought  to  the  Safety  Board's 
laboratory  to  determine  if  portions  of  data  from  damaged  sections  could  be 
recovered.  The  CVR  has  not  been  recovered  and  a  reward  was  offered  by  the 
Chinese  government  in  an  effort  to  locate  the  recorder.  The  initial  FDR 
readout  found  no  evidence  of  a  problem  that  would  have  caused  loss  of  control 
of  the  airplane.  Impact  marks  on  the  cliff  indicate  that  the  airplane  was  in 
a  90-degree  right  bank  and  pitched  down  at  impact. 

On  October  5,  1992,  an  investigative  team  was  sent  to  The  Netherlands  to 
assist  in  the  investigation  of  El  Al  flight  1862,  a  Boeing  747-200F,  that 
crashed  into  an  apartment  complex  shortly  after  takeoff  at  Amsterdam.  All 
three  crewmembers,  one  passenger,  and  55  persons  on  the  ground  were  killed  in 
the  crash.  The  FDR  was  sent  to  the  Safety  Board's  laboratory  for 
examination.  The  FDR  data  and  the  examination  of  the  wreckage  indicated  that 
the  No.  3  engine  separated  from  the  airplane  and  impacted  the  No.  4  engine. 
The  No.  4  engine  subsequently  separated  from  the  airplane.  The  investigation 
determined  that  the  No.  3  engine  separated  from  the  airplane  because  of  a 
failure  of  midspar  pylon  attachment  fuse  pins  that  secure  the  engine  to  the 
wing.  The  circumstances  of  the  accident  at  Amsterdam  were  very  similar  to 
those  of  China  Airline  flight  CI-358,  a  Boeing  747-200F,  that  crashed  shortly 
after  takeoff  near  Taipei,  Taiwan,  on  December  29,  1991.  As  a  result  of 
these  two  accidents,  the  Safety  Board  recommended  that  the  FAA  require 
repetitive  inspection  of  the  fuse  pins;  inspection  of  wing-to-pylon 
misalignment  before  each  flight;  validation  of  the  wing-to-pylon  loads 
through  flight  test  data;  and  installation  of  newly  designed  fuse  pins. 

On  August  3,  1992,  while  landing  at  Charles  DeGaulle  Airport,  Paris,  France, 
the  center  body  landing  gear  on  a  Varig  Airlines'  McDonnell -Douglas  MD-11 
rotated  rearward  to  the  extent  that  the  strut  and  tires  impacted  the 
fuselage.   Inspection  of  the  airplane  indicated  substantial  damage  to  the 
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lower  fuselage,  however,  the  airplane  was  able  to  taxi  to  the  gate  and  the 
passengers  disembarked  normally.  This  was  reported  to  be  the  second  such 
failure  of  a  Varig  MD-11  center  body  gear.  The  first  such  case  occurred  in 
March  1992  in  Brazil.  The  Bureau  of  Enquetes-Accidents  (BEA)  requested  that 
the  landing  gear  component^  be  sent  to  McDonnell -Doug! as  for  examination 
under  the  Safety  Board's  supervision.  The  initial  examination  has  indicated 
that  the  landing  gear  drag  link  failed  in  overload  with  no  evidence  of  a 
preexisting  problem.  The  data  recovered  from  the  FDR  indicates  that  the 
landing  was  firm  but  well  within  the  certification  requirements.  Center  body 
landing  gear  components  from  the  Varig  MD-11  were  installed  on  a 
McDonnell -Douglas  engineering  test  airplane.  During  a  landing,  the  center 
body  gear  failed  in  a  similar  manner.  McDonnell -Douglas  has  since  issued  a 
service  bulletin  to  all  operators  of  the  MD-11  that  provides  procedures  that 
will  greatly  reduce  the  potential  for  similar  incidents.  An  engineering 
design  change  currently  is  being  developed  that  will  provide  a  final  solution 
to  the  problem. 

On  July  31,  1992,  Thai  Airways  flight  TG311,  an  Airbus  A310-200  equipped 
with  General  Electric  CF6-80C2  engines,  crashed  on  a  mountain  north  of 
Kathmandu,  Nepal.  All  113  people  on  board  the  airplane  were  fatally  injured, 
including  13  American  citizens.  On  September  28,  1992,  a  Pakistani  Airlines 
Airbus  A300-B4  crashed  on  approach  to  Kathmandu,  Nepal.  All  166  people  on 
board  the  airplane  were  fatally  injured,  including  2  American  citizens.  As 
the  country  of  manufacture,  France  sent  an  accredited  representative  to  the 
accident  scene.  The  engines  of  both  airplanes  were  manufactured  by  General 
Electric,  which  sent  representatives  to  assist  in  both  investigations.  The 
Safety  Board  has  continued  to  monitor  both  investigations  through  our 
counterparts  in  the  French  government  and  at  General  Electric.  These  two 
accidents  represent  many  such  cases  where  Safety  Board  investigators  do  not 
travel  to  the  accident  site  but  a  U.S.  accredited  representative  is  assigned 
to  monitor  the  investigation.  If  a  situation  is  found  that  could  raise 
concerns  as  to  the  safety  of  airplanes  operating  in  the  U.S.  or  U.S.  airlines 
operating  overseas,  the  Safety  Board  would  issue  recommendations  to  address 
these  concerns. 

On  June  6,  1992,  a  Boeing  737-200,  operated  by  COPA  Air  Lines,  suddenly 
crashed  while  descending  from  cruise  flight  near  the  jungle  village  of 
Tucuti,  Panama.  All  47  people  on  board  the  airplane  were  fatally  injured. 
Prior  to  the  accident,  the  airplane  had  been  in  cruise  flight  at  an  altitude 
of  25,000  feet  when  it  suddenly  rolled  nearly  inverted  and  entered  a  very 
steep  dive.  The  Safety  Board  sent  an  investigative  team  to  assist  in  the 
investigation.  The  flight  data  recorder  (FDR)  and  the  cockpit  voice  recorder 
(CVR)  were  sent  to  the  Safety  Board's  laboratory  for  examination. 
Examination  of  the  CVR  determined  that  the  unit  was  not  working  at  the  time 
of  the  accident.  The  on-scene  investigation  revealed  that  the  airplane  broke 
apart  at  a  relatively  low  altitude  due  to  aerodynamic  overload.  Examination 
of  the  engines,  flight  control  surfaces,  instrumentation,  and  weather  data 
did  not  provide  a  cause  as  to  how  the  airplane  deviated  from  controlled 
flight.  Many  of  the  cockpit  instruments  and  sensors  that  provide  data 
signals  to  the  instruments  were  sent  back  to  the  U.S.  for  examination  under 
the  direction  of  Safety  Board  experts.  Additionally,  the  Safety  Board  sent  a 
team  to  the  United  Kingdom  to  review  the  maintenance  records  of  the  airplane. 
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On  March  31,  1992,  a  Nigerian-registered  Boeing  707-321C,  operated  by  Kabo 
Air  Cargo  had  the  Nos.  3  and  4  engines  separate  from  the  airplane  as  it  was 
climbing  through  31,000  feet  over  southern  France.  The  pilots  reported  that 
there  was  no  warning  of  any  problem  when  the  airplane  suddenly  "lurched." 
The  flight  crew  was  able  to  land  the  airplane  at  a  French  military  base  and 
the  engines  were  later  located  in  a  mountainous  region.  On  April  25,  1992,  a 
Tampa  Airlines  Boeing  707-324C  had  the  No.  3  engine  separate  from  the 
airplane  as  it  took  off  from  Miami,  Florida.  The  flightcrew  was  able  to 
return  to  the  airport  safely.  Investigation  of  the  No.  3  engine  pylon 
structure  from  the  Tampa  Airlines  airplane  disclosed  a  preexisting  fatigue 
crack  in  a  mounting  bracket.  Once  the  engines  from  the  Kabo  Air  airplane 
were  recovered,  the  Safety  Board  sent  investigators  to  France  to  participate 
in  their  investigation  and  determined  that  a  similar  fatigue  crack  caused  the 
No.  3  engine  of  the  Kabo  Air  B-707  to  separate  from  the  airplane.  The 
investigation  determined  that  after  the  No.  3  engine  separated,  it  struck  the 
No.  4  engine,  which  resulted  in  the  No.  4  engine  separating  from  the 
airplane.  During  the  approach  to  landing,  a  fire  started  in  the  right  wing 
and  an  explosion  occurred  in  the  right  outer  wing  fuel  cell  which  severely 
reduced  the  structural  integrity  of  the  right  wing.  Based  upon  these 
investigations,  the  Safety  Board  issued  recommendations  to  the  FAA  to  require 
a  reduction  in  the  inspection  time  intervals  for  the  Boeing  707  engine  pylon 
mounts. 

On  February  10,  1992,  the  Safety  Board  sent  investigators  to  Kafoutine, 
Senegal,  to  assist  in  the  investigation  of  a  U.S. -registered  Convair  640 
being  operated  by  Air  Senegal.  The  airplane  crashed  while  attempting  to 
land,  resulting  in  the  deaths  of  30  of  the  56  persons  on  board.  One  of  the 
Safety  Board's  concerns  in  this  accident  was  the  continued  maintenance  and 
inspection  of  U.S. -registered  airplanes  being  operated  outside  of  the  U.S. 
The  investigation  determined  that  the  airplane  was  being  commanded  by  a  U.S. 
citizen  who  was  past  the  mandatory  retirement  age  of  60  years.  The  Safety 
Board  is  continuing  to  follow  this  investigation  and  is  working  with  the  FAA 
to  determine  the  extent  of  similar  operations  throughout  the  world. 

On  January  20,  1992,  an  Airlnter  Airbus  A-320  crashed  while  on  approach  to 
Strasbourg,  France.  Only  9  of  the  96  people  on  board  survived  the  accident. 
Although  the  airplane  was  not  manufactured  in  the  U.S.,  the  Safety  Board 
requested  that  it  be  allowed  to  participate  in  the  investigation  since  there 
are  two  U.S.  airlines  currently  operating  this  advanced  technology  airplane. 
The  French  government  granted  our  request  and  a  senior  investigator  was 
appointed  as  the  accredited  representative  with  a  senior  investigator  from 
the  FAA  acting  as  his  advisor.  The  investigation  revealed  possible  pilot 
confusion  on  setting  the  navigation  computers.  The  Airbus  and  the  operating 
airlines,  including  U.S.  airlines,  have  subsequently  modified  their  training 
programs  to  make  pilots  more  aware  of  the  operating  functions  of  the 
navigational  system.  The  participation  of  the  Safety  Board  in  this 
investigation  was  vital  in  getting  timely  information  to  the  FAA  and  the  U.S. 
operators  of  the  circumstances  of  the  accident.  The  results  of  this 
investigation  also  will  improve  safety  for  other  modern  jet  airplanes, 
including  the  MD-11  and  the  Boeing  777. 
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The  Safety  Board  has  been  assisting  the  Japanese  government  in  the 
investigation  of  a  Northwest  Boeing  747-400  that  had  to  return  for  landing 
after  a  fire  started  in  the  No.  2  engine  pylon.  The  investigation  has 
determined  that  the  fire  was  caused  by  a  chafed  electrical  wire  arcing  to 
the  fuel  line  of  the  No.  2  engine.  The  Safety  Board  assisted  in  the  readout 
of  the  FDR  and  the  CVR  and  in  examining  various  components  from  the  pylon 
structure. 

The  Safety  Board  continues  to  monitor  several  other  ongoing  foreign 
investigations  for  any  potential  safety  issues  affecting  U.S.  aviation 
safety.  In  addition  to  on-scene  assistance,  considerable  efforts  are 
expended  by  the  Board  in  assisting  foreign  governments  with  flight  recorder 
readouts,  overseeing  engine  teardowns  or  examinations  of  other  components, 
and  gathering  pertinent  data  to  assist  the  Board's  counterparts  in  other 
countries.  Currently,  the  Safety  Board  is  involved  in  over  40  foreign  cases, 
many  of  which  will  lead  to  safety  improvements. 

Boeing  707  Engine  Separations 

Investigation  of  two  accidents  involving  the  complete  separation  of  an  engine 
and  pylon  from  two  Boeing  707  airplanes  identified  a  significant  deficiency 
in  the  inspection  method  and  interval  for  a  critical  pylon  component.  A 
Safety  Board  recommendation  to  the  FAA  has  resulted  in  increased  inspections 
by  an  improved  inspection  method.  Further  action  by  the  FAA  requiring  the 
ultimate  replacement  of  the  pylon  components  is  anticipated  in  the  near 
future. 

In  both  accidents,  one  of  which  was  foreign,  the  number  3  engine  and  pylon 
separated  from  the  airplane.  In  the  foreign  investigation,  the  number  3 
engine  was  determined  to  have  struck  the  number  4  engine,  causing  its 
separation  also.  Both  airplanes  landed  safely  without  injury  to  anyone.  In 
each  accident,  fatigue  fractures  were  discovered  in  the  inboard  midspar  pylon 
attachment  fitting.  Boeing  707  midspar  fittings  already  were  required  to 
have  periodic  inspections.  In  fact,  this  inspection  was  accomplished  on  one 
of  the  accident  airplanes  a  relatively  short  time  prior  to  the  separation. 

Although  the  Boeing  707  airplane  has  been  phased  out  of  passenger  airline 
service  in  the  U.S.,  it  still  receives  significant  use  as  a  cargo  airplane. 

Improved  Ground  Proximity  Warning  Systems  (GPWS) 

On  May  8,  1978,  a  Boeing  727  crashed  into  Escambia  Bay  during  its  approach  to 
the  Pensacola  Regional  Airport  at  Pensacola,  Florida.  On  February  8,  1989,  a 
Boeing  707  crashed  on  descent  to  Santa  Maria  Island  in  the  Azores,  Portugal. 
All  144  passengers  and  crew  were  killed,  and  the  airplane  was  destroyed.  On 
June  2,  1990,  a  Boeing  737  crashed  during  a  nonprecision  approach  to 
Unalakleet,  Alaska.  In  each  case,  these  airplanes  were  equipped  with  an 
approved  Ground  Proximity  Warning  System  that  did  not  prevent  the  accident. 
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There  are  many  Part  121  airplanes  currently  in  service  with  GPWS  systems  that 
meet  only  the  minimum  standards,  and  do  not  have  available  improvements  that 
could  help  to  prevent  such  accidents. 

Ground  proximity  warning  systems  supplement  flight  instrument  data  and  warn 
the  flightcrew  when  there  is  danger  of  unintended  controlled  flight  into 
terrain  (CFIT).  In  recent  recommendations  issued  to  the  FAA,  the  Safety 
Board  identified  four  improvements  in  the  current  regulations  that  would 
enhance  the  warnings  provided  to  flightcrews  by  the  GPWS  in  such  flight 
situations.  The  enhancements  would  provide  flightcrews  with  an  aural  message 
that  identifies  the  reason  for  the  warning;  increase  the  advance  warning 
times  given  by  the  GPWS;  provide  advisory  callouts  of  altitude  above  terrain 
during  nonprecision  approaches;  and  provide  a  warning  whenever  the  airplane 
descends  too  low  while  outside  the  vicinity  of  any  of  the  world's  suitable 
airports.  The  FAA  has  responded  formally  to  most  of  these  recommendations, 
however  the  Safety  Board  has  asked  that  the  FAA  reconsider  its  negative 
position  on  two  of  these. 

RAILROAD 


Improvements  in  Passenger  Train  Safety 

The  Safety  Board  recently  has  investigated  a  number  of  accidents  that  have 
highlighted  a  variety  of  issues  affecting  passenger  train  safety.  As  a 
result  of  Safety  Board  recommendations,  improvements  have  been  made  in 
several  areas.  Recently,  Amtrak  issued  a  contract  for  several  new  passenger 
cars.  Both  Amtrak  and  the  contractor  contacted  the  Safety  Board  requesting  a 
listing  of  all  safety  recommendations  issued  concerning  passenger  car 
equipment  so  that  the  safety  issues  addressed  in  prior  Safety  Board 
investigations  could  be  considered  during  the  construction  of  the  new 
equipment. 

An  accident  involving  an  Amtrak  train  and  a  Conrail  freight  train  on 
April  12,  1987  at  Chase,  Maryland,  resulted  in  the  identification  by  Safety 
Board  investigators  of  problems  in  the  procedures  used  in  connecting  and 
testing  air  brake  systems  on  light  engine  movements.  As  a  result  of  the 
Safety  Board's  concern,  Amtrak  took  action  to  address  the  immediate  problems 
and  implemented  a  plan  to  provide  for  improved  training  and  qualifying  of 
mechanical  department  employees  involved  in  air  brake  inspection  and  testing. 

An  accident  involving  a  runaway  train  on  the  Montana  Rail  Link  on  February  2, 
1989,  at  Helena,  Montana,  resulted  in  a  revision  to  the  "Rail  Safety 
Enforcement  and  Review  Act"  (PL  102-365)  requiring  two-way  end  of  train 
devices  on  all  trains  other  than  local,  switchers,  and  work  trains. 

An  accident  on  the  Burlington  Northern  Railroad  Company  on  April  23,  1990,  at 
Batavia,  Iowa,  also  resulted  in  a  revision  to  PL  102-365  requiring  the  FRA 
to  initiate  a  review  of  the  track  safety  standards  and,  at  a  minimum,  include 
an  evaluation  of  the  procedures  associated  with  the  installation  and 
maintenance  of  continuous  welded  rail. 
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In  addition,  a  number  of  safety  proposals  in  areas  such  as:  site  improvement; 
inspection  of  double  :.tack  flat  cars  for  floor  brace  fatigue  failures; 
specific  definition  of  a  transit  system  signal  previously  undefined;  use  of 
derails  to  protect  main  tracks  at  identified  industry  sidings;  and  employee 
safety  in  work  areas  along  the  track  have  been  addressed  and  corrected  as  a 
result  of  the  Board's  investigation  of  railroad  accidents.  The  Safety  Board 
continues  to  encourage  the  railroad  and  transit  industry  to  strive  for  better 
training,  inspection,  and  procedures  as  a  means  of  reducing  accidents  and 
making  railroading  safer. 

HIGHWAY 


Fire  Aoparatus  Safety 

As  a  result  of  the  Safety  Board's  special  investigation  of  fire  apparatus 
accidents,  recommendations  were  issued  to  the  Federal  Emergency  Management 
Agency  (FEMA),  the  National  Fire  Protection  Association  and  the 
International  Association  of  Fire  Chiefs  to  encourage  fire  departments  to 
establish  and  enforce  mandatory  policies  and  to  develop  programs  that  promote 
the  use  of  seatbelts  in  fire  apparatus.  On  April  29,  1992,  FEMA  in 
conjunction  with  the  National  Highway  Traffic  Safety  Administration 
broadcast  a  two-hour  program  entitled  "Emergency  Rescue:  Yours  or  Theirs? 
Three  Seconds  That  May  Save  Your  Life"  on  the  Emergency  Education  Network 
(EENET).  The  program  was  aimed  at  encouraging  first  responders,  such  as 
police,  emergency  medical  technicians  and  firefighters,  to  wear  the  available 
belt  restraints.  A  representative  from  the  Safety  Board  presented  several  of 
the  accidents  that  were  included  in  the  special  investigation  illustrating 
the  benefits  of  wearing  seatbelts  and  what  can  happen  in  accidents  when 
firefighters  are  not  restrained. 

Highway  Bridges 

As  a  result  of  the  Safety  Board's  recommendations  following  its 
investigation  of  the  collapse  of  the  Harrison  Road  temporary  bridge  over  the 
Great  Miami  River,  near  Miamitown,  Ohio,  the  United  States  Geological  Survey, 
the  Federal  Highway  Administration,  and  the  American  Association  of  State 
Highway  and  Transportation  Officials  (AASHTO)  are  working  through  the 
National  Committee  on  Research  (NCHRP)  to  develop  bridge  design  methodologies 
and  specification  criteria  for  debris  load  forces  acting  on  bridge 
substructures.  In  September  1991,  a  $300,000  NCHRP  Project  "Debris  Loads  on 
Highway  Bridges"  was  initiated  and  research  had  begun.  Additionally,  in 
response  to  Safety  Board  recommendations  following  other  bridge  collapse 
investigations  over  the  past  five  years,  AASHTO  has  modified  their  bridge 
design  and  specification  guidelines  concerning  bridge  pile  selection,  and 
substructure  maintenance  and  inspection. 


73  - 


1123 

Small  School  Bus  Crash  Performance* 

In  1977,  the  Federal  Motor  Vehicle  Safety  Standards  (FMVSS)  for  school  buses 
became  effective,  mandating  different  performance  standards  for  school  buses 
compared  with  other  buses.  Because  of  the  lack  of  data  on  the  crash 
performance  of  school  buses  built  to  these  standards,  the  Safety  Board 
conducted  a  series  of  in-depth  accident  investigations  resulting  in  the 
issuance  of  two  reports. 

The  first  report,  published  in  1987,  examined  the  crash  performance  of  large 
school  buses  built  after  the  new  standards  became  effective.  The  second 
report  on  school  bus  safety,  issued  in  October  1989,  focused  on  the 
performance  of  small  school  buses  and  vans  used  for  school  transportation. 
The  Safety  Board  found  that  occupants  of  the  small  buses  built  tc  Federal 
school  bus  standards  generally  fared  well  in  the  accidents  investigated. 
Seating  position,  more  than  restraint  status,  appeared  to  influence  the 
severity  of  injuries,  however  injuries  sustained  were  generally  minor  and 
were  primarily  to  the  face,  head,  or  lower  limbs.  Passengers  seated  in  the 
front  rows  of  certain  types  of  small  school  buses  appeared  to  be  at  increased 
risk  of  head  or  facial  injuries  because  of  the  absence  of  a  restraining 
barrier.  Lap-belted  passengers,  in  particular,  appeared  to  be  at  risk  of 
injury  from  interaction  with  the  restraining  barriers. 

The  prompt  action  of  school  transportation  associations  in  response  to  this 
study  alerted  school  districts  to  the  dangers  of  improper  installation  and 
improper  use  of  restraints  in  small  school  buses.  School  bus  manufacturers 
also  have  responded  to  the  Safety  Board's  recommendations,  regarding  boarding 
door  latches.  Most  offer  retrofit  kits  and  are  willing  to  work  with  NHTSA  in 
the  development  of  boarding  door  latch  performance  requirements.  NHTSA  is 
collecting  data  on  the  performance  of  roof  and  emergency  exits  on  small 
school  buses  and  is  considering  research  regarding  frontal  barrier  and  upper 
torso  restraint  in  response  to  this  study.  The  Safety  Board  supports  the 
NHTSA's  recently  initiated  rulemaking  on  emergency  exits  but  is  concerned 
that  it  did  not  address  window  retention  standards  for  school  buses. 


MARINE 


Passenger  Vessel  Safety* 

On  April  7,  1990,  the  Bahamian  Passenger  Ship  SCANDINAVIAN  STAR  suffered  a 
fire  while  it  was  underway  in  the  North  Sea.  The  fire  resulted  in  the 
deaths  of  158  people,  157  of  whom  were  passengers.  This  tragic  fire  once 
again  focused  world-wide  attention  on  the  importance  of  fire  protection  on 
board  passenger  ships.  (The  Safety  Board  previously  investigated  a  serious 
engineroom  fire  that  occurred  on  the  SCANDINAVIAN  STAR  on  March  15,  1990, 
while  the  vessel  was  underway  in  the  Gulf  of  Mexico  with  U.S.  citizens  on 
board).  This  vessel  had  undergone  control  verification  examination  by  the 
U.S.  Coast  Guard  in  January  1990,  and  had  continued  to  operate  in  the  U.S. 
cruise  market  until  March  1990.  This  disaster  reinforced  the  Safety  Board's 
recommendations,  issued  as  a  result  of  a  safety  study  and  several  accident 
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investigations,  that  current  international  standards  for  structural  fire 
protection,  sprinkler  installations,  low-level  emergency  lighting,  smoke/fire 
detection  systems,  crew  qualifications,  emergency  drills,  and  crew  language 
requirements  for  passengers  ships  should  be  improved  to  ensure  the  safety  of 
American  passengers,  particularly  on  board  foreign  flag  vessels.  The  fire  on 
board  the  SCANDINAVIAN  STAR  could  have  occurred  while  the  vessel  was 
operating  in  the  U.S.  cruise  market,  and  a  similar  fire  could  break  out  on 
any  one  of  several  older  vessels  currently  operating  in  the  U.S.  trade. 

In  1991,  the  Safety  Board  investigated  four  accidents  of  fire  aboard 
passenger  vessels.  They  included  the  SOVEREIGN  OF  THE  SEAS,  the  STARSHIP 
MAJESTIC,  the  BRITANIS,  and  the  SONG  OF  AMERICA.  Although  there  were  no 
fatalities  resulting  from  any  of  these  fires,  the  potential  for  catastrophic 
loss  of  life  prompted  the  Safety  Board  to  place  a  high  priority  upon  the 
investigation  of  passenger  ship  accidents  and  the  careful  monitoring  of 
international  safety  standards  regarding  passenger  vessel  design  and 
operation. 

In  1992,  the  International  Maritime  Organization  (IMO)  met  to  finalize 
requirements  for  improved  fire  protection  equipment  for  existing  and  new 
passenger  vessels.  New  passenger  vessels  built  after  October  1,  1994,  will 
be  required  to  have  sprinkler  systems,  smoke/fire  detections  and  alarm 
systems,  low-level  emergency  lighting  systems,  continuously  manned  central 
control  stations,  hose  ports,  improved  fire  hoses,  automatic  fire  door 
closure  systems,  automatic  closing  fire  dampers  in  ventilation  ducts,  and 
other  fire  safety  improvements.  In  addition,  older  passenger  vessels  will  be 
required  to  meet  almost  all  of  the  new  passenger  vessel  requirements 
according  to  an  implementation  schedule.  Non-flammable  materials  will  be 
required  in  vessel  construction,  and  grandfather  clauses  in  the  fire  safety 
regulations  will  be  eliminated.  In  addition,  the  U.S.  has  proposed  to  the 
IMO  that  it  focus  on  a  number  of  human  factors  issues  relating  to  passenger 
vessel  safety. 

Another  passenger  vessel  safety  issue  is  the  stowage  of  lifejackets  for 
passengers.  Due  to  the  Safety  Board's  persuasion,  the  Coast  Guard  has 
proposed  to  the  IMO  that  international  regulations  be  developed  that  will 
require  lifejackets  to  be  stowed  on  all  passenger  vessels  at  both  the 
embarkation  deck  level  and  in  passenger  staterooms.  In  recent 
communications  with  passenger  vessel  operators,  the  Safety  Board  learned  that 
many  operators  have  voluntarily  complied  with  this  recommendation.  Other 
operators  will  be  deciding  whether  and/or  how  to  respond  to  this 
recommendation  through  the  umbrella  of  the  International  Council  of  Cruise 
Lines.  There  is  a  need  for  lifejackets  to  be  stowed  both  in  the  staterooms 
and  at  the  embarkation  deck  levels  (or  the  place  where  most  passengers  are 
expected  to  congregate)  to  afford  passengers  the  best  opportunity  to  obtain 
lifejackets  in  an  emergency.  Without  the  dual  location  requirement, 
passengers  have  in  many  instances  gone  below  decks  into  the  area  of  danger  to 
pick  up  their  life  jackets.  This  has  resulted  in  unnecessary  injuries  and 
loss  of  life. 
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Fishing  Vessel  Safety* 


In  1987,  the  Safety  Board  adopted  a  safety  study  that  included  a  number  of 
major  safety  recommendations  to  improve  the  safety  of  uninspected  fishing 
vessels  in  areas  such  as  training,  requirements  for  safety  equipment, 
minimum  standards  for  vessel  stability,  improved  safety  oversight,  the  need 
for  licensing  of  masters,  and  other  safety  concerns.  Subsequent  to  the 
study,  Congress  passed  the  Commercial  Fishing  Industry  Vessel  Safety  Act  of 
1988.  Regulations  issued  by  the  U.S.  Coast  Guard  in  1991  to  implement  the 
Act  have  satisfied  many  of  the  recommendations  issued  as  a  result  of  this 
safety  study  and  prior  accident  investigations  for  uninspected  commercial 
fishing  vessels.  Specifically  the  regulations  address  the  need  for  mandatory 
immersion  (exposure)  suits,  flooding  detection  alarms,  emergency  radios  with 
independent  power  sources,  emergency  position  indicating  radio  beacons,  and 
other  lifesaving  equipment  requirements.  Additionally,  instruction,  drill 
and  safety  orientation  requirements  have  been  formalized  for  fishing  vessel 
crewmembers.  Currently,  activities  are  underway  by  the  Coast  Guard  and  the 
fishing  vessel  industry  trainers  to  develop  an  instruction  curriculum  for 
those  persons  responsible  for  conducting  drills  and  giving  safety 
instructions.  Also,  publications  have  been  issued  to  provide  informative 
guidance  to  the  fishing  vessel  industry  on  the  implementation  of  requirements 
such  as  navigation  and  inspection  circulars  and  pamphlets. 

The  1988  Fishing  Vessel  Act  also  required  the  Coast  Guard  to  submit  a 
licensing  plan  to  Congress  by  the  end  of  September  1990.  The  Coast  Guard 
submitted  its  plan  to  Congress  in  January  1992,  and  the  plan  remains  under 
review  at  this  time. 


Charting  of  Submerged  Offshore  Pipelines 

The  Safety  Board  has  investigated  several  accidents  involving  vessels 
striking  submerged  pipelines  carrying  oil  and  gas  products  between  offshore 
and  shoreside  facilities.  In  1989,  a  U.S.  fishing  vessel  struck  and  ruptured 
a  16-inch  natural  gas  transmission  pipeline  in  the  Gulf  of  Mexico  about  five 
miles  west  of  Sabine  Pass,  Texas.  The  escaping  gas  ignited  and  engulfed  the 
entire  vessel  in  flames.  Of  the  14  crewmembers,  11  died  as  a  result  of  the 
accident.  Because  there  are  numerous  oil  and  gas  pipelines  throughout  the 
U.S.  territorial  waters  that  are  not  shown  on  navigation  charts,  the  Safety 
Board  recommended  that  the  National  Oceanographic  and  Atmospheric 
Administration  (NOAA),  the  Minerals  Management  Service  (MMS),  the  U.S.  Army 
Corps  of  Engineers  (USACE),  the  U.S.  Coast  Guard  (USCG),  various  states,  and 
representatives  of  the  pipeline  and  fishing  industries  mark  the  submerged 
pipelines  on  navigation  charts  and  implement  charting  criteria  based  on  the 
potential  hazard  to  marine  operators.  NOAA  advised  the  Safety  Board  that  it 
has  issued  a  cartographic  order  for  displaying  submerged  pipelines  on 
nautical  charts  and  that  these  pipelines  will  be  on  all  charts  as  soon  as 
possible.  Also,  several  members  of  the  marine  community  have  shown  a  keen 
interest  in  the  hazards  involved  in  operating  in  areas  of  submerged  pipelines 
and  have  instituted  industry  training  programs  for  marine  operators  on  the 
subject.  The  states,  the  MMS,  the  USCG  and  the  USACE  also  have  expressed 
their  commitment  to  improving  this  area  of  marine  operations. 
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Vessel  Traffic  Services 


The  EXXON  VALDEZ  accident  focused  national  attention  on  the  need  for  a  viable 
Vessel  Traffic  Service  (VTS)  system  in  the  prevention  of  marine  accidents. 
However,  even  before  the  EXXON  VALDEZ  accident  the  Safety  Board  has  been  in 
the  forefront  of  efforts  to  improve  VTS  in  U.S.  ports. 

As  a  result  of  the  EXXON  VALDEZ  accident,  the  Safety  Board  recommended  that 
the  Coast  Guard  increase  the  manning  level  at  the  Valdez,  Alaska  VTS  to: 
(1)  plot  all  participating  vessels  between  the  pilot  station  south  of  Bligh 
Reef  and  their  berths  in  Port  Valdez,  and  (2)  provide  additional  staff  to 
monitor  and  supervise  vessel  traffic  watchstanders  outside  normal  working 
hours. 

The  Coast  Guard  has  complied  with  these  recommendations  and  is  upgrading  its 
vessel  plotting  system  to  an  electronic  charting  display  that  will 
automatically  record  the  positions  of  vessels  with  a  satellite-aided  tracking 
system.  This  action  exceeds  the  Board's  recommendation  that  an  additional 
radar  site  be  located  near  Bligh  Reef  to  provide  better  vessel  tracking 
capabil ities. 

As  a  result  of  the  Board's  investigation  of  the  ramming  of  the  Maltese  bulk 
carrier  Mont  Fort  by  the  British  tankship  MAERSK  NEPTUNE  in  New  York  Harbor 
in  1988,  the  Board  recommended  that  the  Coast  Guard  maintain  VTS  systems  in 
New  York,  New  Orleans,  and  Valdez.  However,  the  Coast  Guard  closed  the  New 
York  and  New  Orleans  VTS  systems  and  cut  back  the  staffing  at  Valdez.  As  a 
result  of  the  Board's  June  1989  report  of  a  tanker  accident  in  the 
Mississippi  River,  the  Board  recommended  that  the  Secretary  of  Transportation 
re-establish  the  VTS  systems  in  New  York  and  New  Orleans.  The  Dire  Emergency 
Supplemental  Act  of  1989  directed  the  Coast  Guard  to  re-establish  the  New 
York  VTS,  and  the  VTS  resumed  operations  in  December  1990.  Participation  by 
certain  vessels  in  the  New  York  VTS  was  made  mandatory  when  it  was  re- 
established. 

The  Oil  Pollution  Act  of  1990,  enacted  as  a  result  of  the  EXXON  VALDEZ 
grounding,  required  the  Secretary  of  Transportation  to  conduct  a  study  to 
determine  and  prioritize  the  ports  and  channels  that  are  in  need  of  new, 
expanded,  or  improved  VTS  systems.  The  "Port  Needs  Study  (Vessel  Traffic 
Services  Benefits)"  was  completed  in  August  1991.  The  study  analyzes 
historical  vessel  casualties  and  their  consequences  for  23  study  zones.  The 
study  will  help  the  Coast  Guard  in  developing  a  strategy  for  VTS  in  the 
United  States. 

This  oil  pollution  legislation  also  amended  the  Ports  and  Waterways  Safety 
Act  making  participation  in  VTS  systems  mandatory  by  certain  vessels. 
Currently,  eight  VTS  systems  are  operational:  Berwick  Bay,  Morgan  City, 
Louisiana;  Houston/Galveston;  New  York;  Prince  William  Sound;  Puget  Sound; 
Ohio  River  in  Louisville,  Kentucky;  San  Francisco;  and  St.  Mary's  River  in 
Sault  Sainte  Marie,  Michigan.  The  Coast  Guard's  FY93  budget  included  funds 
to  reopen  the  New  Orleans  VTS  and  established  VTS  systems  in  Los  Angeles/Long 
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Beach,  California,  and  Port  Arthur,  Texas.  The  Coast  Guard  plans  to  conduct 
more  detailed  waterway  assessments  of  specific  needs  in  the  ports  of  Boston, 
Corpus  Christi,  and  Mobile. 

The  Coast  Guard  currently  is  drafting  Federal  regulations  that  will  require 
mandatory  participation  in  the  VTS  systems  in  the  U.S.  A  final  rule  is 
expected  to  be  published  in  April  1993.  The  Safety  Board  can  be  credited 
with  being  a  driving  force  behind  these  developments. 

PIPELINE 


Improved  Employee  Training 

In  response  to  the  Safety  Board's  increased  focus  on  the  role  of  employee 
training  in  accident  prevention,  some  pipeline  operators  have  responded  with 
new,  automated  employee  training  systems.  Recognizing  the  potential  cost- 
saving  and  employee  improvement  benefits  of  this  type  of  training  program, 
the  Williams  Pipe  Line  Company  (WPL)  developed  a  computer-based  interactive 
employee  training  program.  Consequently,  the  WPL  has  successfully  marketed 
the  program  for  use  by  other  pipeline  operators.  In  addition,  the  Columbia 
Gas  Company  initiated  a  training  and  certification  program  for  its  gas 
control  dispatchers.  The  program  includes  computer  simulations  that  test 
each  dispatcher's  skill  and  knowledge.  Columbia  has  made  the  dispatcher 
training  and  certification  a  permanent  program  because  of  the  improvements 
that  have  been  made  in  the  skills  of  its  dispatchers.  Furthermore,  the 
Kansas  Power  and  Light  Company  implemented  a  Board  safety  recommendation  by 
placing  all  employee  training  programs  under  the  direction  of  a  qualified 
person  and  established  a  system-wide  employee  training  program  based  on 
employee  work  task  analyses.  The  program  also  incorporates  measurable 
performance  standards  and  tests  or  evaluations  to  determine  that  each 
employee  meets  established  training  objectives. 

The  Gas  Piping  Technology  Committee  of  the  American  Gas  Association  completed 
its  work  on  a  1985  safety  recommendation  that  called  for  it  to  coordinate 
with  emergency  response  associations  to  develop  emergency  response  guidance 
for  pipeline  operators.  This  guidance  can  now  be  used  by  pipeline  operators 
in  training  its  employees  on  when  and  under  what  circumstances  they  should 
call  on  the  local  emergency  response  agencies  for  assistance,  what  initial 
lifesaving  actions  can  and  should  be  taken,  and  what  types  of  training  should 
be  provided  to  local  response  agencies  as  first  responders. 

Performance  Criteria  in  Regulations  Needed 

The  Safety  Board  addressed  the  failure  of  Federal  pipeline  safety 
regulations  to  provide  adequate  protection  for  public  safety  in  its  report  on 
five  accidents  that  occurred  in  1988  and  1989  in  Kansas  and  Missouri.  In 
that  report,  the  Board  found  that  many  regulations  that  the  DOT  considers  to 
be  performance-oriented  requirements  are  no  more  than  general  statements  of 
required  actions  with  no  criteria  established  to  measure  the  adequacy  of  the 
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actions  taken  by  pipeline  operators.  The  Board  found  that  such  regulations 
make  it  difficult  for  pipeline  operators  to  understand  what  actions  are 
expected  of  them,  and  to  determine  when  they  have  complied  with  the 
requirement.  These  regulations  also  are  susceptible  to  inconsistent 
compliance  evaluations  by  state  and  Federal  inspectors  and  make  enforcement 
of  the  regulations  difficult,  if  not  impossible.  Consequently,  the  Board 
recommended  that  the  DOT  evaluate  and  amend  its  pipeline  safety  requirements 
to  provide  regulations  that  contain  both  readily  understandable  safety 
objectives  and  specific  criteria  against  which  the  performance  of  pipeline 
operators  can  be  measured  uniformly. 

This  problem  was  highlighted  again  during  the  Board's  investigation  of  the 
March  30,  1990,  petroleum  products  release  from  a  break  in  a  10-inch  pipeline 
near  Freeport,  Pennsylvania.  The  damaged  section  of  pipe  was  not  located  for 
seven  hours.  Petroleum  products  released  from  the  break  in  the  pipeline 
entered  both  the  Allegheny  and  Ohio  Rivers,  disrupting  the  water  supply  in 
many  communities  for  days. 

Federal  regulations  require  that  pipelines  not  designed  to  be  fail-safe,  and 
which  are  located  in  areas  that  would  require  immediate  response  by  the 
operator  to  prevent  hazards  to  the  public,  be  monitored  from  an  attended 
location  to  detect  abnormal  operating  conditions.  As  is  the  case  with  many 
other  Federal  pipeline  safety  regulations,  this  requirement  does  not 
establish  any  monitoring  system  criteria  regarding  the  reliability  or  the 
capability  to  identify  the  abnormal  conditions,  or  their  locations  along  the 
pipeline.  Consequently,  it  appears  that  the  seven  hours  needed  to  identify 
the  cause  of  this  large  drop  in  pipeline  pressure  near  Freeport, 
Pennsylvania,  did  not  violate  any  Federal  requirements. 

On  September  28,  1990,  the  DOT  advised  that  in  cooperation  with  the  states, 
it  will  undertake  a  comprehensive  review  of  the  gas  pipeline  safety 
regulations  to  make  changes  needed  to  clarify  the  language,  make  the 
regulations  enforceable,  and  correct  inconsistencies.  This  effort  is 
ongoing.  On  April  7,  1992,  the  DOT  advised  that  it  requested  the  states  to 
review  49  CFR  Part  192  to  identify  the  20  most  significant  regulations  that 
have  proven  to  be  unenforceable  due  to  their  lack  of  clarity.  Based  on  the 
results  of  that  review,  the  DOT  plans  to  issue  appropriate  regulatory 
changes  in  1993. 

HAZARDOUS  MATERIALS 


Quality  Control  for  DOT  Cylinders 

On  March  23,  1990,  the  Safety  Board  recommended  that  a  major  manufacturer  of 
low  pressure  cylinders  implement  a  quality  control  program  for  conducting 
federally-mandated  tests  and  inspections  on  newly-manufactured  cylinders  and 
for  rejecting  cylinders  failing  to  meet  minimum  regulatory  requirements.  The 
recommendation  was  issued  as  the  result  of  the  Safety  Board's  investigation 
of  the  November  1988,  accident,  during  which  a  tractor-semitrailer  loaded 
with  32  cylinders  of  a  poisonous  and  toxic-by-inhalation  mixture  overturned 
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in  Collier  County,  Florida,  causing  the  puncture  of  one  cylinder  and  the 
release  of  product.  In  response  to  the  recommendation,  the  manufacturer 
implemented  computerized  programs  that  prepare  inspection  reports,  compare 
test  results  with  minimum  requirements,  and  can  immediately  identify 
defective  cylinders.  The  manufacturer  also  has  implemented  procedures  for 
auditing  and  approving  independent  laboratories  that  perform  required  tests 
on  cylinder  specimens. 

Tank  Car  Safety 

An  urgent  safety  recommendation  was  issued  to  the  FRA  following  the  Safety 
Board's  initial  on-scene  investigation  of  the  catastrophic  failure  of  a 
pressure  tank  car  filled  with  32,000  gallons  of  liquid  propane  in  Dragon, 
Mississippi,  on  January  18,  1992.  As  the  train  began  moving  from  a  side 
track  to  a  main  track,  the  end  of  the  tank  car  separated  circumferentially, 
resulting  in  the  derailment  of  the  car  and  two  other  tank  cars  that  also  were 
filled  with  propane.  A  white  vapor  cloud  filled  the  area  and  ignited  into  a 
fireball. 

The  tank  car  was  of  a  dual  diameter  design,  manufactured  in  1965.  The  tank 
had  a  larger  diameter  at  its  midsection  than  at  its  end  sections,  and  angled 
transition  sections  joined  the  larger  and  smaller  tank  sections.  Examination 
of  the  circumferential  break  disclosed  a  large  preexisting  crack  that  was 
about  21  inches  long  and  extended  through  about  95  percent  of  the  tank  wall 
thickness  before  separation.  Five  additional  tank  cars  of  similar  design 
were  examined,  and  three  of  the  five  tank  cars  had  cracks  ranging  from  two  to 
30  inches. 

The  Safety  Board  found  that  an  estimated  6,000  to  7,000  dual  diameter  tank 
cars  were  in  the  rail  tank  car  fleet  and  that  these  tank  cars  were  used  to 
transport  such  volatile  materials  as  liquified  petroleum  gases,  anhydrous 
ammonia,  and  vinyl  chloride.  Because  of  the  potential  catastrophic  effects 
from  the  type  of  failure  experienced  in  Dragon,  Mississippi,  the  Safety  Board 
recommended  random  testing  of  the  fleet,  for  evidence  of  cracks  and  other 
serious  defects  in  the  circumferential  welds,  to  more  accurately  determine 
how  extensive  the  problem  is,  and  to  assess  whether  inspections  should  be 
required  for  all  dual  diameter  tank  cars.  The  FRA  agreed  with  the  urgent 
recommendation  and  issued  an  emergency  order,  effective  April  4,  1992, 
requiring  dual  diameter  tank  car  owners  to  immediately  implement  a  sampling 
inspection  program.  In  addition,  the  Association  of  American  Railroads 
halted  the  movement  of  dual  diameter  tank  cars  pending  the  implementation  of 
the  inspection  program.  By  November  1992,  the  sampling  inspection  program 
had  been  completed,  and  40  tank  cars  were  found  to  have  cracks.  As  a  result 
of  these  findings,  the  Safety  Board  is  conducting  a  special  investigation  on 
periodic  inspection  and  testing  requirements  for  all  tank  cars  used  to 
transport  hazardous  materials. 
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Emergency  Response  Communication  and  Coordination 

As  a  result  of  several  accident  investigations  in  recent  years,  the  Safety 
Board  has  issued  a  number  of  safety  recommendations  to  railroads,  carriers, 
shippers,  and  emergency  response  agencies  regarding  communication  and 
coordination  in  hazardous  materials  accidents  and  incidents. 

Following  the  derailment  of  nine  tank  cars  of  butane  in  Akron,  Ohio,  on 
February  26,  1989,  emergency  response  personnel  had  difficulties  identifying 
the  hazardous  materials  on  the  train.  The  Safety  Board  determined  in  its 
investigation  that  train  crew  personnel  did  not  immediately  provide 
emergency  response  personnel  with  shipping  papers  and  vital  information  about 
the  hazardous  materials  involved  in  the  derailment.  The  Safety  Board  also 
determined  that  the  documents  on  the  train  did  not  accurately  reflect  the 
position  in  the  train  of  the  cars  containing  the  hazardous  materials.  In 
response  to  the  Board's  recommendations,  the  rail  carrier  involved,  CSX 
Transportation,  implemented  a  training  program  for  operating  crews  and 
supervisors  concerning  their  responsibilities  to  assist  emergency  responders 
immediately  following  a  hazardous  materials  incident  or  accident.  CSX 
Transportation  also  established  procedures  to  work  more  closely  with 
emergency  response  agencies  during  wreckage  clearing  operations  and  to 
require  train  crews  to  maintain  up-to-date  listings  showing  the  position  of 
hazardous  materials  cars  in  their  trains. 

As  a  result  of  the  derailment  of  a  freight  train  in  Freeland,  Michigan,  on 
July  22,  1989,  a  tank  car  containing  a  chlorosilane  mixture  was  punctured, 
causing  the  cargo  to  ignite.  Because  the  chlorosilane  manufacturer's 
material  safety  data  sheet  had  conflicting  information  and  did  not  provide 
effective  firefighting  procedures,  emergency  responders  attempted  various 
techniques  over  a  five-day  period  before  they  were  able  to  extinguish  the 
fire.  In  response  to  the  Safety  Board's  recommendation,  the  manufacturer 
modified  and  corrected  the  material  safety  data  sheet. 

The  Safety  Board  found  in  its  investigation  of  the  release  and  ignition  of 
butadiene  from  a  tank  car  in  New  Orleans,  Louisiana,  on  September  9,  1987, 
that  emergency  responders  were  unable  to  obtain  product-specific  information 
in  a  prompt  and  timely  manner.  In  response  to  the  Safety  Board's 
recommendation,  the  shipper,  Mitsui  and  Company,  now  includes  an  emergency 
24-hour  telephone  number  on  its  shipping  papers  through  which  detailed 
information  of  the  hazardous  characteristics  of  the  material  can  be  obtained. 

Further,  as  a  result  of  its  investigation  of  accidents  involving  molten 
sulfur,  the  Safety  Board  had  found  that  emergency  response  personnel  had 
experienced  problems  identifying  the  cargo  involved  because  molten  sulfur  was 
not  regulated  as  a  hazardous  material  and  no  placards  were  required  on 
vehicles.  Therefore,  in  1985,  the  Safety  Board  recommended  that  molten 
sulfur  and  other  molten  materials  be  identified  as  hazardous  materials.  In 
March  1992,  the  RSPA  advised  the  Safety  Board  that  a  final  rule  had  been 
issued  to  accomplish  the  objective  of  the  safety  recommendation.  Vehicles 
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transporting  molten  sulfur  and  other  molten  materials  are  now  identified  with 
placards  for  emergency  response  personnel  and  information  about  these 
materials  has  been  added  to  the  U.S.  Department  of  Transportation's  Emergency 
Response  Guidebook. 

Cargo  Tank  Fittings 

On  February  13,  1991,  a  tank  truck  loaded  with  gasoline  overturned  in  a 
residential  area  of  Carmichael,  California,  and  the  resulting  fire  destroyed 
four  homes.  The  investigation  included  a  review  of  the  performance  of  the 
manway  closures  on  the  cargo  tank  and  the  minimum  safety  requirements 
applicable  to  manway  closures  and  the  DOT'S  performance  standards  for 
components  mounted  on  manhole  covers  on  tanks  carrying  hazardous  materials. 
The  Safety  Board  concluded  that  gasoline  was  released  through  an  opening  in 
the  manhole  cover  for  the  front  compartment,  most  likely  after  a  liquid-level 
sensor  was  dislodged  by  a  dynamic  surge  of  the  gasoline  cargo.  The  Safety 
Board  also  concluded  that  if  the  liquid-level  sensors  had  been  required  to 
meet  a  performance  standard  comparable  to  the  static  loading  standard  for  the 
manhole  cover,  the  release  of  gasoline  through  the  manhole  cover  may  have 
been  averted.  As  a  result  of  the  accident  investigation,  the  Safety  Board 
recommended  to  the  RSPA  that  all  fittings  and  devices  mounted  on  a  manhole 
cover  of  cargo  tanks  meet  the  same  performance  standard  to  withstand  the 
static  internal  fluid  pressure  as  is  required  for  the  manhole  cover.  The 
Safety  Board  also  recommended  that  the  NHTSA  conduct  research  of  human 
performance  factors  that  may  reduce  rollovers  in  heavy  trucks  {tractor- 
semitrailer  combinations)  as  recommended  in  the  Board's  1987  Heavy  Truck 
Safety  Study. 

On  November  5,  1991,  the  RSPA  stated  that  it  will  initiate  an  appropriate 
rulemaking.  On  May  21,  1992,  the  NHTSA  advised  that  it  has  included  funding 
for  the  recommended  research  in  its  FY94  budget. 

Remote  Shut-off  Valves  on  Cargo  Tanks 

As  a  result  of  the  Safety  Board's  investigation  of  sulfur  dioxide  released 
from  a  tank  truck  during  offloading  operations,  the  Safety  Board  recommended 
that  the  RSPA  require  remote  controls  for  internal  shut-off  on  all  newly 
constructed  and  currently  authorized  DOT  specification  cargo  tanks  that  are 
used  for  the  transportation  of  hazardous  materials.  The  driver  of  this  truck 
suffered  fatal  injuries,  and  14  other  people  were  taken  to  a  hospital  for 
treatment,  when  the  highly  toxic  gas  was  released  through  a  crack  in  the 
cargo  tank's  discharge  pipe.  The  driver  could  not  stop  the  flow  of  highly 
toxic  gas  into  the  atmosphere,  and  40,900  pounds  of  sulfur  dioxide  were 
released.  Remote  shut-off  valves  are  required  on  most  cargo  tanks,  but  a 
remote  shut-off  valve  was  not  required  on  the  cargo  tank  involved  in  this 
incident.  On  November  5,  1991,  the  RSPA  agreed  with  the  Board's 
recommendation  and  stated  that  a  requirement  for  remote  shut-off  valves  would 
be  included  in  a  proposed  rulemaking. 
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MAJOR  PROGRAM  DESCRIPTIONS 


This  section  provides  descriptions  and  detailed  staffing  depth  information 
for  each  of  the  Board's  major  programs. 

POLICY  AND  DIRECTION 


Policy  and  direction  at  the  Safety  Board  is  provided  by  the  Offices  of  the 
Chairman,  Vice  Chairman,  and  Members  of  the  Board,  assisted  by  the  Office  of 
the  Managing  Director,  the  Office  of  Public  Affairs,  the  Office  of 
Congressional  and  Intergovernmental  Relations,  the  Office  of  the  General 
Counsel,  and  the  Office  of  Safety  Recommendations. 

1.  Policy  Development  -  To  carry  out  the  duties  and  responsibilities  of  the 
Board  as  prescribed  in  the  Independent  Safety  Board  Act  of  1974,  the 
Board  Members  establish  policy  on  transportation  safety  issues  and 
problems  and  on  Board  goals,  objectives,  and  operations;  review  and 
approve  all  Board  reports  and  safety  recommendations;  provide  appellate 
review  of  FAA  certificate  and  civil  penalty  actions  and  Coast  Guard 
certificate  actions;  preside  over  all  public  hearings;  testify  before 
Congressional  committees;  act  as  spokespersons  to  the  transportation 
industry,  other  government  agencies,  and  the  public;  and  ensure  equal 
employment  practices  throughout  the  Board. 

2.  Management  -  To  ensure  the  effective  implementation  of  the  Board's 
programs,  the  Office  of  the  Managing  Director  coordinates  and  directs 
the  day-to-day  operations  of  the  staff;  schedules  and  manages  the 
Board's  review  of  major  reports;  and  provides  executive  secretariat 
services  to  the  Board. 

3.  Public  Information  -  To  keep  the  public  informed  on  the  work  of  the 
Board  and  its  efforts  to  improve  transportation  safety,  the  Office  of 
Public  Affairs  answers  inquiries  from  the  public,  the  news  media,  and 
the  transportation  industry;  provides  support  to  the  Member  who 
represents  the  Board  at  major  accident  sites;  and  generally  attempts  to 
improve  the  dissemination  of  safety  information  and  increase  public 
awareness  of  the  Board's  activities  in  transportation  safety. 

4.  Government  Relations  -  To  keep  Congress  and  Federal,  state,  and  local 
government  agencies  informed  on  the  work  of  the  Board  and  its  efforts  to 
improve  transportation  safety,  the  Office  of  Congressional  and 
Intergovernmental  Relations  responds  to  inquiries  and  addresses  problems 
and  concerns  raised  by  the  Congress  and  other  government  entities; 
prepares  testimony  for  Board  participation  in  Congressional  and  state 
legislative  hearings;  and  obtains  support  for  Safety  Board-sponsored 
legislation  at  the  Federal,  as  well  as  the  state  and  local  levels. 
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Legal  Services  -  The  Office  of  the  General  Counsel  provides  internal 
advice  and  drafting  assistance  on  legal  aspects  of  policy  matters, 
legislation,  testimony.  Board  rules,  and  other  matters  of  legal 
significance;  ensures  timely  and  objective  review  of  airman  and  seaman 
appeals  from  certificate  actions  and  civil  penalties;  assists  the 
Department  of  Justice  in  representing  the  Board  in  court  proceedings; 
and  provides  legal  assistance  and  guidance  to  the  Board's  other  offices 
regarding  hearings,  appearances  as  witnesses,  and  the  taking  of 
depositions. 

Safety  Recommendations  -  The  Office  of  Safety  Recommendations  ensures 
that  the  Board  issues  appropriate  and  effective  safety  recommendations 
to  enhance  safety  in  all  transportation  modes  that  are  clearly  written, 
concise,  and  answer  a  demonstrated  need;  develops  programs  to  increase 
the  degree  of  acceptance  of  safety  recommendations  by  recipients;  and 
manages  and  coordinates  the  Board's  "Most  Wanted"  Safety  Recommendations 
Program. 


STAFFING  DEPTH  IN  VARIOUS  SPECIALTIES 
FYs  1992  -  1994 


POLICY  &  DIRECTION 


FY  1992  CHANGE  FY  1993  CHANGE  FY  1994 


Board  Members/Staff 

Editors 

Public  Affairs  Officer 

Public  Affairs  Specialists 

State  and  Local  Gov't  Liaison 

Gov't  Relations  Assistant 

Attorneys  -  General 

Attorneys  -  Appeals 

Paralegal/Legal  Technician 

Safety  Recommendations  Coordinator 

Safety  Recommendations  Specialist 

Information  Systems  Manager 

Supervisory 

Administrative/Clerical 


15 

1 

16 

0 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

ator     1 

0 

0 

ist      1 

0 

0 

0 

0 

6 

0 

0 

6 

6 

0 

0 

6 

Total 


43 


44 


43 


NOTE:      This  table  does  not  reflect  the  temporary  position  realignnent 
planned  for  fiscal  year  1993  to  provide  additional  legal  support. 

This  program  currently  has  43  permanent  staff  on  board. 
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AVIATION  SAFETY 


The  Office  of  Aviation  Safety  investigates,  or  causes  to  be  investigated,  all 
aviation  accidents  and  incidents;  develops  proposed  probable  cause(s)  of 
accidents;  formulates  recommendations  to  minimize  their  recurrence;  and 
prepares  detailed  reports  for  use  by  other  government  agencies.  Congress,  the 
transportation  industry,  and  the  traveling  public. 

The  Office  also  manages  the  investigation  of  major  aviation  accidents  -- 
those  accidents  for  which  multi -disciplinary  teams  (go-teams)  are  sent  to  the 
accident  site.  Smaller-scale  accidents  are  usually  investigated  by  one 
person  or  a  partial  team  from  the  Safety  Board's  regional  offices. 

The  staff  of  the  Office  is  located  in  the  Washington  headquarters  and  in  nine 
regional  and  field  offices  located  in  major  cities  throughout  the  United 
States.  The  Office  is  comprised  of  five  divisions:  Major  Investigations, 
Field  Operations  and  General  Aviation,  Operational  Factors  and  Human 
Performance,  Aviation  Engineering,  and  Survival  Factors.  These  divisions 
provide  the  team  leaders  (Investigators-In-Charge)  and  some  of  the  group 
chairmen  for  the  "go-teams"  that  investigate  major  accidents  and  selected 
incidents. 

When  the  Safety  Board  is  notified  of  a  major  accident,  it  launches  a 
"go-team"  which  varies  in  size  depending  upon  the  severity  of  the  accident 
and  the  complexity  of  the  issues  involved.  The  team  consists  of  experts  in 
as  many  as  14  different  specialties,  including  materials  analysis, 
operational  and  environmental  factors,  systems  design  and  support,  human 
performance,  and  survival  factors.  Each  expert  manages  other  experts  from 
industry  and  government  in  the  collection  of  the  facts,  conditions,  and 
circumstances  surrounding  the  accident.  The  participation  of  these  other 
"parties"  greatly  multiplies  the  Board's  resources  and  ensures  general 
agreement  over  the  findings  of  the  investigation,  and  allows  first-hand 
access  to  information  so  that  appropriate  corrective  actions  may  be  taken  by 
the  parties. 

A  public  hearing  may  be  convened,  or  depositions  may  be  taken,  to  gather 
additional  factual  information  in  connection  with  an  investigation.  After 
the  investigation  is  complete,  a  detailed  narrative  report,  which  analyzes 
the  investigation  record  and  identifies  the  probable  cause{s)  of  the 
accident,  is  then  prepared.  A  major  investigation  takes  anywhere  from  six 
months  to  a  year  to  complete.  Safety  recommendations  emanating  from  the 
major  investigations  generally  are  included  in  the  final  accident  report. 
However,  when  appropriate,  safety  recommendations  may  be  issued  at  any  time 
during  the  course  of  an  investigation. 


-  85 


1135 


Below  is  a  description  of  the  various  functions  of  this  office: 

1.  Ma.ior  Investigations  -  The  Major  Investigations  Division  provides  the 
Investigator-In-Charge  and  also  coordinates  the  preparation  of  the 
Safety  Board's  comprehensive  aviation  accident  reports. 

The  group  chairmen,  under  the  direction  of  the  Investigator-In-Charge 
(IIC),  coordinate  the  efforts  of  participants  in  the  accident 
investigations  who  are  provided  by  industry  and  other  government 
agencies.  Each  group  conducts  an  objective  and  thorough  technical 
investigation  of  the  accident,  and  produces  separate  factual  and 
analytical  reports  that  are  incorporated  into  the  final  Board  report  on 
the  accident.  The  reports  are  likely  to  include  proposed  safety 
recommendations  to  correct  deficiencies  found  and  prevent  future 
accidents  from  similar  causes. 

The  Major  Investigations  division  also  provides  the  accredited 
representative  for  the  investigation  of  civil  aviation  accidents 
occurring  in  other  countries.  The  accredited  representative  serves  as 
the  U.S.  representative  and  assists  foreign  governments  in  their 
accident  investigations  in  accordance  with  international  treaties.  The 
accredited  representative  informs  domestic  aviation  interests  of  the 
progress  of  an  investigation,  while  providing  needed  technical 
expertise,  as  requested,  to  foreign  governments.  Safety  issues  that  are 
uncovered  during  such  investigations  and  which  may  adversely  affect  U.S. 
aviation  safety  or  the  safety  of  aircraft  or  aircraft  components 
manufactured  in  the  U.S.,  are  brought  to  the  attention  of  the  FAA  and 
U.S.  industry  representatives. 

2.  Field  Operations  and  General  Aviation  -  The  Field  Operations  and  General 
Aviation  Division  consists  of  aviation  investigators  located  in  the 
Board's  Washington,  D.C.  headquarters  and  nine  regional  and  field 
offices  in  major  cities  across  the  United  States.  The  division  provides 
support  to  major  investigations  and  manages  the  investigation  of 
smaller-scale  accidents  that  usually  are  investigated  by  one  person  or  a 
partial  team  from  the  Safety  Board.  The  Division  currently  investigates 
approximately  2,500  accidents  and  incidents  annually. 

Field  Investigations  -  Aviation  accidents/incidents  meeting  the 
Board's  accident  selection  criteria  are  investigated  as  "field" 
accident/incident  investigations.  They  are  conducted  in  a  manner 
similar  to  a  major  investigation,  but  because  the  investigation  is 
usually  much  smaller  in  scope,  it  often  is  conducted  by  a  single 
investigator  who,  working  with  representatives  from  other  parties, 
gathers  all  of  the  detailed  information  pertinent  to  the  accident. 
During  each  investigation,  investigators  must  always  consider  ways 
to  prevent  similar  types  of  accidents  from  recurring  through  an 
informal  on-scene  recommended  solution,  or  through  the  Board's 
formal  safety  recommendation  process.  In  addition,  field 
investigators  provide  support  to  major  aviation  accidents  which 
occur  in  the  geographic  (several  state)  area  of  the  regional 
office. 


86 


1136 

Limited  Investigations  -  "Limited"  investigations  generally  are 
conducted  for  nonfatal  aviation  accidents  in  which  the  aircraft  is 
substantially  damaged  or  destroyed. 

Report  Analysis  -  Analysts  located  in  the  Washington  headquarters 
are  responsible  for  reviewing  the  standardized  accident  forms  and 
narrative  reports  prepared  by  the  regional  investigators  for  the 
public  record  of  the  investigation.  Computer  "brief"  reports 
containing  relevant  facts,  findings,  and  probable  cause{s)  and 
factors  are  prepared  for  all  field  and  limited  investigations,  and 
summary  narrative  reports  are  prepared  for  selected  cases.  The 
data  from  all  investigations  is  maintained  to  identify 
trends, assess  program  effectiveness,  provide  statistical  support 
for  Safety  Board  studies  and  safety  recommendations,  and  support 
other  related  safety  purposes. 

Operational  Factors 

Air  Traffic  Control  (ATC)  -  Examines  ATC  facilities,  procedures, 
and  flight  handling,  including  ground-to-air  voice  transmissions, 
and  develops  flight  histories  from  Air  Route  Traffic  Control  Center 
and  terminal  facility  radar  records. 

Operations  -  Examines  operational  factors  involved  in  the  flight 
operations  of  the  carrier  and  the  airport,  and  in  the  flight 
training  and  experience  of  the  flightcrew. 

Human  Performance  -  Examines  the  performance  of  persons  whose 
actions  may  have  caused  or  contributed  to  an  accident,  including 
the  person's  knowledge,  experience,  training,  and  physical 
abilities;  the  adequacy  of  established  procedures;  work  habit 
patterns,  and  the  interrelationships  with  management;  the  equipment 
design,  and  operator-equipment  interaction  dynamics  (ergonomics); 
and  the  environment  as  it  may  affect  the  person's  ability  to  sense 
and  perform. 

Weather  -  Examines  the  meteorological/environmental  conditions 
which  may  have  caused  or  contributed  to  an  accident. 

Aviation  Engineering 

Power  Plants  -  Examines  the  airworthiness  of  aircraft  engines. 

Structures  -  Examines  the  integrity  of  aircraft  structures  and 
flight  controls  including  the  adequacy  of  design  and  certification. 

Systems  -  Examines  the  airworthiness  of  aircraft  flight  controls, 
and  electrical,  hydraulic,  and  avionic  systems. 

Maintenance  Records  -  Examines  the  service  history  and  maintenance 
of  aircraft  systems,  structures,  and  powerplants. 
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Survival  Factors  -  Examines  factors  that  affect  the  survival  of  persons 
involved  in  accidents,  including  the  cause  of  injuries  sustained  by 
occupants  of  the  aircraft  involved  or  other  affected  persons.  The 
Survival  Factors  Division  also  examines  safety  procedures, 
crashworthiness,  equipment  design,  emergency  responsiveness,  crewmember 
emergency  procedures  training,  and  airport  certification. 
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STAFFING  DEPTH  IN  VARIOUS  SPECIALTIES 
FYs  1992  -  1994 


AVIATION  SAFETY 


FY  1992  CHANGE  FY  1993  CHANGE  FY  1994 


MAJOR  INVESTIGATIONS: 

Investigator-In-Charge  6  0 

Air  Safety  Investigator  (Logistics)    1  0 

Aircraft  Operations  3  0 

Air  Traffic  Control  3  0 

Meteorology  2  0 

Airframe  Structures  3  0 

Aircraft  Systems  -  Avionics  1  0 

Aircraft  Systems  -  Hydraulics  2  0 

Aircraft  Airworthiness  2  0 

Aircraft  Power  Plants  3  0 

Aircraft  Maintenance  Records  1  0 

Human  Performance  2  1 
Survival  Factors 

General  1  1 

Crashworthiness  1  0 

Cabin  Safety  1  0 

Emergency  Response  1  0 

Safety  Recommendations  1  0 

Technical  Training  Coordinator  1  0 

Technical  Writer  1  0 

Supervisory  6  0 

Administrative/Clerical  9  0 

Total  51  2 


6 

0 

1 

0 

3 

0 

3 

0 

2 

0 

3 

0 

1 

0 

2 

-1 

2 

0 

3 

0 

1 

0 

3 

-1 

2 

-1 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

6 

0 

9 

0 

53 


6 
1 
3 
3 
2 
3 
1 
1 
2 
3 
1 
2 

1 
1 
1 
1 
1 
1 
1 
6 
9 

50 


FIELD  INVESTIGATIONS:* 
Air  Safety  Investigator 
Helicopter  Specialist 
General  Aviation  Engineering 
Accident  Analysis 
Safety  Recommendations 
Accident  Data  Specialist 
Supervisory 
Administrative/Clerical 

Total 
TOTAL,  AVIATION  SAFETY 


49 

0 

49 

0 

49 

1 

0 

1 

0 

2 

0 

2 

0 

3 

0 

3 

0 

1 

0 

1 

0 

1 

0 

1 

0 

9 

0 

9 

0 

11 

0 

11 

0 

11 

77 


128 


77 


130 


-3 


77 
127 


*  staff  covers  Washington  headquarters  and  nine  regional  locations. 


NOTE: 


This  program  currently  has  130  permanent  staff  on  board. 
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SURFACE  TRANSPORTATION  SAFETY 


The  Office  of  Surface  Transportation  Safety  improves  the  safety  of  the  public 
by  changing  surface  transportation  policies,  practices,  and  systems  in 
government  and  industry  through  independent  accident  investigations,  and 
through  advocacy  and  oversight. 

The  Office  manages  the  investigations  of  major  transportation  accidents  -- 
those  accidents  for  which  multi-disciplinary  teams  (go-teams)  are  sent  to  the 
accident  site.  Smaller-scale  accidents  are  usually  investigated  by  one 
person  or  a  partial  team  from  the  Safety  Board's  regional  offices. 

The  staff  of  the  Office  is  located  both  in  the  Washington  headquarters  and  in 
regional  offices  located  in  major  cities  throughout  the  United  States.  The 
Office  is  comprised  of  six  divisions:  Railroad,  Highway,  Marine,  Pipeline, 
Human  Performance,  and  Survival  Factors.  The  modal  divisions  (Railroad, 
Highway,  Marine,  and  Pipeline)  provide  the  team  leaders 
( Investigators- In-Charge)  for  the  "go-teams"  that  investigate  major  surface 
transportation  accidents  and  selected  incidents.  These  divisions  also 
coordinate  the  preparation  of  the  Safety  Board's  comprehensive  accident 
reports. 

When  the  Safety  Board  is  notified  of  a  major  accident,  it  launches  a 
"go-team"  which  varies  in  size  depending  upon  the  severity  of  the  accident 
and  the  complexity  of  the  issues  involved.  As  with  the  aviation  accidents 
investigated  by  the  Board's  Office  of  Aviation  Safety,  these  "go-teams 
consist  of  experts  in  various  technical  specialties,  including  materials 
analysis,  operational  and  environmental  factors,  systems  design  and  support, 
human  performance,  and  survival  factors.  Each  expert  manages  other  experts 
from  industry  and  government  in  the  collection  of  the  facts,  conditions,  and 
circumstances  surrounding  the  accident. 

A  public  hearing  may  be  convened,  or  depositions  may  be  taken,  to  gather 
additional  factual  information  in  connection  with  an  investigation.  After 
the  investigation  is  complete,  a  detailed  narrative  report,  which  analyzes 
the  investigation  record  and  identifies  the  probable  cause(s)  of  the 
accident,  is  prepared.  A  major  investigation  takes  anywhere  from  six  months 
to  a  year  to  complete.  Safety  recommendations  emanating  from  the  major 
investigations  are  generally  included  in  the  final  accident  report.  However, 
when  appropriate,  safety  recommendations  may  be  issued  at  any  time  during  the 
course  of  an  investigation.  The  Office  also  is  responsible  for  follow-up 
letters  to  safety  recommendation  recipients,  once  the  agency  or  organization 
has  responded  to  a  Safety  Board  recommendation. 
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Below  is  a  description  of  the  various  functions  of  this  office: 

1.  Major  Investigations  -  Each  of  the  modal  divisions  (Railroad,  Highway, 
Marine,  and  Pipeline)  provides  the  Investigator-In-Charge  who  manages 
each  major  investigation  and  who  also  coordinates  the  preparation  of 
the  Safety  Board's  comprehensive  accident  reports. 

The  group  chairmen,  under  the  direction  of  the  Investigator-In-Charge 
(IIC),  coordinate  the  efforts  of  participants  in  the  accident 
investigations  who  are  provided  by  industry  and  other  government 
agencies.  Each  group  conducts  an  objective  and  thorough  technical 
investigation  of  the  accident  and  produces  separate  factual  and 
analytical  reports  which  are  incorporated  into  the  final  Board  report 
on  the  accident.  The  reports  are  likely  to  include  proposed  safety 
recommendations  to  correct  deficiencies  found,  and  prevent  future 
accidents  from  similar  causes. 

2.  Field  Investigations  -  Railroad  and  highway  accidents/incidents  meeting 
the  Board's  accident  selection  criteria  are  investigated  as  "field" 
accident/incident  investigations.  They  are  conducted  in  a  manner 
similar  to  a  major  investigation,  but  because  the  investigation  is 
usually  much  smaller  in  scope,  it  often  is  conducted  by  a  single 
investigator  who,  working  with  representatives  from  other  parties, 
gathers  all  of  the  detailed  information  pertinent  to  the  accident. 
During  each  investigation,  investigators  must  always  consider  ways  to 
prevent  similar  types  of  accidents  from  recurring  through  an  informal 
on-scene  recommended  solution  or  through  the  Board's  formal  safety 
recommendation  process.  In  addition,  field  investigators  provide 
support  to  major  accidents.  Many  of  the  accidents  are  investigated  in 
support  of  one  or  more  of  the  Board's  several  safety  studies. 

3.  Human  Performance  -  Examines  the  performance  of  persons  whose  actions 
may  have  caused  or  contributed  to  the  occurrence  of  an  accident  in  all 
transportation  modes  including  the  person's  knowledge,  experience, 
training,  and  physical  abilities;  the  adequacy  of  established 
procedures;  work  habit  patterns,  and  the  interrelationships  with 
management;  the  equipment  design,  and  operator-equipment  interaction 
dynamics  (ergonomics);  and  the  environment  as  it  may  affect  the 
person's  ability  to  sense  and  perform. 

4.  Survival  Factors  -  Examines  factors  that  affect  the  survival  of  persons 
involved  in  accidents  in  all  transportation  modes  including  the  cause  of 
injuries  sustained  by  occupants  of  the  vehicle  involved  or  by  other 
affected  persons.  Also,  examines  safety  procedures,  vehicle 
crashworthiness,  equipment  design,  and  emergency  responsiveness. 

5.  Weather  -  Examines  the  meteorological/environmental  conditions  which 
may  have  caused  or  contributed  to  an  accident. 
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STAFFING  DEPTH  IN  VARIOUS  SPECIALTIES 
FYs  1992  -  1994 


SURFACE  TRANSPORTATION  SAFETY 

MAJOR  INVESTIGATIONS: 
RAILROAD 

Investigator-in-Charge 

Train  Control 

Mechanical  Engineering 

Quality  Assurance 

Human  Performance 

Survival  Factors 

Safety  Recommendations 
HIGHWAY 

Investigator-in-Charge 

Bridge  Engineering 

Highway  Engineering 

Automotive  Engineering 

Operations 

Human  Performance 

Survival  Factors 

Safety  Recommendations 
MARINE 

Investigator- In-Charge 

Naval  Architecture 

Vessel  Operations 

Vessel  Engineering 

Human  Performance 

Survival  Factors 

Safety  Recommendations 
PIPELINE 

Investigator- In-Charge 

Human  Performance 

Survival  Factors 
CROSSMODAL 

Technical  Writer 

Editor 

Supervisory 

Administrative/Clerical 

Total 


FY  1992  CHANGE  FY  1993  CHANGE  FY  1994 


0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

1 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

0 

0 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

2 

0 

0 

9 

0 

9 

0 

9 

0 

9 

0 

57 


59 


56 
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FY  1992  CHANGE   FY  1993  CHANGE  FY  1994 


FIELD  INVESTIGATIONS:* 
Railroad  Safety  Investigator 
Highway  Safety  Investigator 
Supervisory 
Administrative/Clerical 

Total 

TOTAL,  SURFACE  TRANSPORTATION  SAFETY 


9 

0 

9 

0 

9 

12 

0 

12 

0 

12 

7 

0 

7 

0 

7 

6 

0 

6 

0 

6 

34 

0 

34 

0 

34 

91 

2 

93 

-3 

90 

*    staff  covers  Washington  headquarters  and  seven  regional  locations 
(three  Railroad  and  four  Highway). 

NOTE:      This  program  currently  has  95  permanent  staff  on  board. 


93 


1143 

RESEARCH  AND  ENGINEERING 

The  Office  of  Research  and  Engineering  provides  laboratory  technical  support 
to  the  Board's  accident  investigations,  conducts  investigations  of  hazardous 
materials  accidents  and  incidents  (and  fire  and  explosions)  in  all 
transportation  modes,  and  conducts  safety  studies  which  examine  safety  issues 
in  all  modes  of  transportation.  The  Office  is  also  responsible  for 
maintaining  the  Board's  aviation  accident  data  base,  for  providing  periodic 
statistical  reviews  of  aviation  accidents,  for  satisfying  public  inquiries 
regarding  Board  investigations  and  studies,  and  for  providing  computer 
services  and  support  to  all  Board  organizations. 

Below  is  a  description  of  the  various  functions  of  this  office: 

1.  Safety  Studies  -  Evaluates  the  safety  effectiveness  of  Federal,  State, 
local,  and  industry  transportation  safety  programs  by  exploring  policy 
issues,  program  coverage,  and  management  effectiveness.  Studies  of 
major  transportation  issues  also  are  conducted  by  analyzing  accident 
data  derived  from  past  accidents  or  special  investigations,  by 
analyzing  accident  statistics,  and  by  studying  transportation  systems 
or  subsystems  to  identify  and  define  safety  problems.  Comprehensive 
reports  containing  recommendations  for  corrective  action  are  prepared 
for  publ ic  release. 

2.  Engineering  Services 

Voice  Recorders  -  Examines  recorded  electronic  information  in  the 
form  of  radio,  video,  and  recorded  electronic  communications  in 
aircraft,  ships,  trains,  and  their  supporting  systems. 

Data  Recorders  -  Extracts,  formats,  and  analyzes  data  from  digital 
and  mechanical  aircraft  flight  recorders  and  recorders  installed  in 
locomotives,  large  ships,  and  some  highway  vehicles. 

Vehicle  Performance  -  Uses  advanced  computer  technology  to  examine 
the  performance  characteristics  of  vehicles  in  accidents,  including 
animated  three-dimensional  vehicular  perfo'mance  studies  and 
complex  analytical  studies  in  vehicle  dynamics  and  operation. 

3.  Materials  Analysis  -  Provides  materials  engineering  support  for  all 
modes  of  transportation  in  areas  such  as:  (a)  fracture,  deformation, 
and  failure  analysis;  (b)  chemical  composition  and  strength  of 
materials;  (c)  characteristics  of  materials;  (d)  design,  fabrication, 
and  testing  of  components;  (e)  nondestructive  inspection;  (f)  friction, 
rolling  contact,  and  wear;  (g)  impact  and  crash  reconstruction;  (h) 
instrument  and  system  component  inspection  and  analysis;  and  (i)  fire 
and  explosion  effects. 
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4.  Hazardous  Materials  Accident  Investigation  -  Manages  the  investigation 
of  selected  hazardous  materials  accidents  and  incidents.  When 
hazardous  materials  safety  issues  are  the  overriding  safety  issues  in 
an  accident  or  incident,  for  any  mode  of  transportation,  an 
investigator-in-charge  may  be  assigned  from  this  division  with 
appropriate  surface  or  aviation  support.  The  Division  also  provides 
technical  support  to  modal  accident  investigations  that  involve 
hazardous  materials.  This  support  includes:  (a)  identifying  and 
documenting  the  hazard  characteristics  of  materials  transported,  the 
threats  posed  to  public  safety  when  those  materials  are  released  into 
the  environment,  and  the  consequences  of  unintentional  releases  of 
those  materials  during  transportation;  (b)  evaluating  the  level  of 
packaging  protection  required  during  transportation  in  conjunction  with 
the  severity  of  hazards  posed;  and  (c)  evaluating  the  construction, 
inspection,  testing,  and  maintenance  of  packaging,  and  their  performance 
in  the  transportation  environment. 

5.  Analysis  and  Data  -  Manages  the  aviation  accident  data  base  and 
selected  surface  transportation  data  bases  and  the  retrieval  and 
analysis  of  accident  data.  Accessible  and  accurate  data  are  essential 
to  pinpointing  areas  of  safety  need,  developing  insight  into  the  best 
solutions,  monitoring  the  effectiveness  of  safety  countermeasures,  and 
reviewing  the  progress  of  safety  efforts.  The  Division  produces 
statistical  summaries  of  accident  data  in  regularly  published  reports 
and  analyses  in  safety  studies.  It  also  is  responsible  for  the  public 
inquires  function  which  maintains  accident  investigation  files  and 
Safety  Board  reports  and  responds  to  public  requests  for  information. 

6.  Computer  Services  -  Provides  data  processing  support  and  computer 
services  for  all  of  the  Board's  organizations.  To  accomplish  this  the 
computer  services  staff  manages  all  mainframe  and  microcomputer 
hardware  and  software  resources,  provides  user  support  and  training, 
and  supports  the  following  applications:  aviation  accident  data, 
surface  transportation  accident  data,  safety  recommendations, 
accounting  and  budgeting,  staffing  control,  correspondence  tracking, 
inventory  control,  word  processing,  and  Board-wide  networking  of 
computer  resources. 
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STAFFING  DEPTH  IN  VARIOUS  SPECIALTIES 
FYs  1992-  1994 


RESEARCH  AND  ENGINEERING 


FY  1992  CHANGE  FY  1993  CHANGE  FY  1994 


Cockpit  Voice  Recorder 

2 

0 

2 

0 

2 

Flight  Data  Recorder 

3 

0 

-1 

2 

Aircraft  Performance 

2 

0 

0 

2 

Engineering  Applications 

1 

0 

0 

1 

Engineering  Technician 

0 

1 

0 

I 

Safety  Studies 

Aviation 

1 

0 

0 

1 

Railroad 

1 

0 

0 

1 

Highway 

1 

0 

0 

1 

Marine 

1 

0 

0 

1 

Alcohol/Drugs  Coordinator 

1 

-1 

0 

0 

Crossmodal 

2 

0 

0 

2 

Investigator-In-Charge  (Haz  Mat) 

2 

0 

0 

2 

Accident  Data 

Research  Methods/Statistics 

1 

0 

0 

1 

Aviation  Analyst 

1 

0 

0 

1 

Accident  Data  Specialist 

2 

0 

0 

2 

Records  Management  Officer 

1 

0 

0 

1 

Records  Management  Specialist 

2 

0 

0 

2 

Metallurgy 

3 

0 

0 

3 

Materials  Analysis 

2 

0 

0 

2 

Chemist/Fire/Explosions 

1 

0 

0 

1 

Technical  Writer 

1 

0 

0 

1 

Writer/Editor 

1 

0 

0 

1 

Computer  Specialist  (Systems) 

1 

0 

0 

1 

Computer  Specialist  (Applications) 

1 

0 

0 

1 

Supervisory 

8 

0 

8 

0 

8 

Administrative/Clerical 

6 

0 

6 

0 

6 

TOTAL,  RESEARCH  AND  ENGINEERING 


48 


48 


47 


NOTE: 


This  program  currently  has  51  permanent  staff  on  board. 


96 


1146 

ADMINISTRATION 

The  Office  of  Administration  is  responsible  for  providing  timely,  responsive 
administrative  support  and  services  to  the  Safety  Board  and  the  public  in  the 
following  areas: 

1.  Financial  Management  -  The  purpose  of  this  activity  is  to  obtain 
sufficient  resources  from  the  Congress  to  operate  the  Board's  programs; 
to  ensure  that  Board  funds  are  properly  spent  and  properly  controlled; 
to  maximize  the  efficient  and  effective  use  of  Board  funds;  and  to 
manage  the  contracting  and  procurement  functions. 

To  accomplish  this,  the  financial  management  staff  must  develop, 
prepare,  and  coordinate  annual  budget  requests  and  triennial 
authorization  requests  to  0MB  and  Congress;  evaluate  program 
operations;  conduct  financial  reviews  to  maintain  positive  control  over 
appropriated  funds  and  ensure  funds  are  expended  in  accordance  with 
approved  programs;  control  personnel  resources;  develop  and  maintain  an 
accounting  system  that  provides  accountability  for  expended  resources 
and  furnishes  timely  external  and  internal  financial  management  reports; 
audit  and  certify  bills  and  vouchers  for  payment;  conduct  financial  and 
program  audits  of  Board  functions;  and  procure  and  contract  for  needed 
goods  and  services. 

2.  Human  Resource  Management  -  The  purpose  of  this  activity  is  to 
effectively  manage  the  personnel  and  training  program  in  order  to 
improve  productivity  and  morale,  to  maintain  compliance  with  Federal 
laws  and  regulations,  and  to  maintain  a  highly  skilled,  efficient  and 
diversified  workforce. 

To  accomplish  this,  the  personnel  and  training  staff  must  recruit  and 
process  applications  for  all  vacant  positions;  actively  recruit 
minority  and  women  candidates  for  all  positions;  process  personnel 
actions  for  all  hires,  promotions,  and  salary  adjustments;  provide 
employees  with  employee  services  and  benefit  information,  including 
counseling  in  such  areas  as  life  and  health  insurance  coverage  and 
retirement  benefits;  review  and  classify  positions  to  maintain  an 
accurate  grade  and  position  structure;  develop  and  implement  personnel 
and  training  programs,  such  as  performance  appraisal  systems  and 
incentive  award  programs;  and  manage  the  training  program. 

3.  Facilities  Management  -  The  purpose  of  this  activity  is  to  manage  the 
building  facilities,  telephones,  printing,  graphics,  photographic, 
mail/messenger  service  functions,  and  physical  security. 

To  accomplish  this,  the  facilities  staff  must  provide  and  maintain  the 
physical  working  environment  for  headquarters  and  the  Board's  nine 
regional  offices;  provide  telephone  services;  maintain  the  inventory  of 
the  Board's  accountable  property;  provide  printing,  graphic,  and 
photographic  services;  provide  internal  and  external  mail  and  messenger 
services;  and  ensure  adequate  physical  security. 
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STAFFING  DEPTH  IN  VARIOUS  SPECIALTIES 
FYs  1992  -  1994 


ADMINISTRATION 


FY  1992  CHANGE  FY  1993  CHANGE  FY  1994 


:  =  =  =  =  =  =  =  =  =  =  =  = 

Budget  Officer                   1 

0 

1 

0 

Budget  Analyst                   ] 

1 

2 

0 

Budget  Assistant                  ] 

-1 

0 

0 

Accounting  Officer                ] 

0 

1 

0 

Financial  Systems  Design  Analyst      ] 

0 

1 

0 

Accountant                      ] 

0 

1 

0 

Financial  Specialist               ] 

0 

1 

0 

Accounting  Technician              2 

0 

2 

0 

Human  Resources 

Classification                 ] 

0 

1 

0 

Staffing                      ; 

0 

3 

-1 

Employee  Development/Relations     ] 

0 

1 

0 

Operations  (Asst)               ] 

0 

1 

0 

Contracts/Procurement              2 

0 

2 

0 

Facilities  Specialist              ] 

0 

1 

0 

Printing  Specialist                ] 

0 

1 

0 

Mail  Clerk                      1 

0 

1 

0 

Supervisory                      5 

0 

5 

0 

5 

Administrative/Clerical             4 

0 

4 

0 

4 

TOTAL,  ADMINISTRATION 


29 


29 


28 


NOTE: 


This  program  currently  has  32  permanent  staff  on  board. 
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ADMINISTRATIVE  LAW  JUDGES 


The  Safety  Board  serves  as  the  "court  of  appeal"  for  any  airman  whenever 
certificate  action  is  taken  by  the  Administrator  of  the  Federal  Aviation 
Administration  (FAA). 

Under  the  Independent  Safety  Board  Act  of  1974,  the  Board's  Administrative 
Law  Judges  hear,  consider,  and  issue  initial  decisions  on  appeals  from  FAA 
certificate  actions  taken  under  Sections  602(b),  609,  901(a)(3),  and  501(c) 
of  the  Federal  Aviation  Act  of  1958,  as  amended.  Judges'  decisions  may  be 
appealed  to  the  five-member  Board  by  the  airman  or  the  FAA. 

The  Board's  review  of  the  appeal  encompasses  the  transcripts  of  the 
proceeding,  the  Judge's  decision,  and  appeal  briefs  submitted  by  the  parties. 

Under  the  Equal  Access  to  Justice  Act  of  1980,  as  amended  (EAJA),  the  Judges 
also  review  and  decide  applications  for  attorney  fees  and  expenses  from 
airmen  who  prevail  against  the  FAA  in  the  adversary  adjudications  brought 
pursuant  to  Sections  609  and  901(a)(3)  of  the  Federal  Aviation  Act  of  1958, 
as  amended. 

The  final  decision  of  the  full  Board  is  subject  to  judicial  review  by  the 
U.S.  Court  of  Appeals  pursuant  to  Section  1006  of  the  Federal  Aviation  Act  of 
1958,  as  amended.  The  right  of  appeal  to  the  U.S.  Court  of  Appeals  is 
extended  or  granted  to  both  the  airman  and  the  FAA.  Upon  review,  the  Court 
has  the  power  to  affirm,  modify,  or  set  aside  the  full  Board's  Opinions  and 
Orders,  in  whole  or  in  part;  and  if  necessary,  to  order  further  proceedings 
by  the  Board.  The  judgment  and  decree  of  the  Court  of  Appeals  is  subject  to 
review  by  the  Supreme  Court  of  the  United  States. 

STAFFING  DEPTH  IN  VARIOUS  SPECIALTIES 
FYs  1992  -  1994 


ADMINISTRATIVE  LAW  JUDGES        FY  1992  CHANGE  FY  1993  CHANGE  FY  1994 


Judge  6     0  6      0  6 

Paralegal/Appeals  Administrator  10  10  1 

Administrative/Clerical  6     0  6     0  6 

TOTAL,  ADMINISTRATIVE  LAW  JUDGES  13     0  13      0  13 


NOTE:      This  program  currently  has  11  permanent  staff  on  board. 
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THE  ROLE  OF  THE  SAFETY  BOARD  AND  OTHER  ORGANIZATIONS  IN  TRANSPORTATION  SAFETY 


Within  the  transportation  community,  each  organization  has  been  established 
to  fulfill  a  unique  role,  and,  thus,  views  its  accident  investigation 
function  from  a  different  perspective.  Therefore,  each  agency  investigates 
accidents  to  varying  degrees  of  depth  and  with  a  different  goal  in  mind.  For 
example,  the  Safety  Board's  primary  purpose  is  promoting  transportation 
safety  and  conducting  very  detailed  and  thorough  accident  investigations, 
which  often  uncover  significant  system-wide  problems  that  must  be  corrected 
in  order  to  prevent  future  accidents.  Recommended  solutions  to  correct  these 
problems  are  proposed  to  other  government  agencies  and/or  industries  for 
implementation. 

The  Safety  Board  has  no  authority  to  regulate  nor  is  it  directly  involved  in 
the  operation  of  any  mode  of  transportation.  Therefore,  it  has  the  unique 
ability  to  oversee  the  transportation  system  from  a  totally  objective 
viewpoint  and  to  make  recommendations  for  needed  safety  improvements  without 
deference  to  existing  policies  or  regulations.  The  investigative  approach  of 
other  organizations,  whose  primary  functions  involve  both  the  regulation  and 
the  operation  of  a  transportation  system  or  subsystem,  serves  the  specific 
purpose,  as  described  in  the  paragraphs  that  follow,  for  which  they  were 
established.  In  general,  their  investigative  role  differs  from  that  of  the 
Safety  Board  in  that: 

other  agencies'  investigations  generally  focus  on  their  reinforcement 
responsibilities,  such  as  determining  if  a  shipper,  carrier,  or 
manufacturer  has  violated  existing  regulations,  rather  than  on  possible 
changes  to  regulations  that  may  be  needed  to  prevent  similar  accidents; 

the  persons  who  conduct  the  investigations  for  these  organizations  often 
are  not  specifically  trained  (or  have  very  limited  training)  in  accident 
investigation,  while  the  Board's  staff  is  uniquely  qualified  to 
investigate  accidents  and  is  provided  with  currency  and  refresher 
training  in  investigative  analysis  at  our  accident  investigation  school; 

the  investigations  often  are  narrow  in  scope  or  are  conducted  for  data 
collection  or  statistical  analysis  only,  and,  therefore,  cannot  be  used 
as  a  basis  for  safety  improvement  recommendations; 

unlike  the  Safety  Board,  these  organizations  do  not  have  a  formal  safety 
recommendation  process  that  includes  disseminating  information  and 
recommendations  to  other  agencies  or  industry  groups  whose  actions  are 
necessary  to  effect  the  recommended  safety  improvements;  and 

the  results  of  other  agencies'  investigations  generally  are  not 
published,  while  the  Safety  Board  issues  reports  on  all  accidents  for 
which  it  determines  a  probable  cause. 

An  invaluable  part  of  the  Safety  Board's  continuing  task  is  the  collection  of 
accident  data.  Although  the  Board  is  considered  the  primary  source  for 
.aviation  accident  data,  its  approach  goes  beyond  the  statistics  and  beyond 
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establishing  probable  cause(s).  For  example,  the  Safety  Board's  approach 
also  includes  examination  of  all  factors  which  led  to  an  accident  or 
incident.  This  is  done  in  order  to  ensure  that  those  agencies  whose  role  it 
is  to  establish  transportation  policies  and  regulations  are  provided  with  a 
thorough  and  objective  analysis  of  both  actual  and  potential  deficiencies  in 
the  transportation  system,  as  well  as  proposed  solutions  to  correct  these 
deficiencies. 


The  National  Transportation  Safety  Board 

The  National  Transportation  Safety  Board  is  an  independent  agency  charged 
with  determining  the  probable  cause{s)  of  transportation  accidents  and 
promoting  transportation  safety.  The  Board  investigates  accidents,  conducts 
safety  studies,  evaluates  the  effectiveness  of  other  government  agencies' 
programs  for  preventing  transportation  accidents,  and  reviews  appeals  of 
adverse  actions  by  the  Administrators  of  agencies  of  the  Department  of 
Transportation  involving  airman  and  seaman  certificates  and  licenses. 

Most  importantly,  the  Board  makes  safety  recommendations,  based  on  its 
investigations  and  studies,  to  Federal,  State  and  local  government  agencies 
and  to  the  transportation  industry  regarding  actions  that  should  be  taken  to 
prevent  accidents.  Safety  recommendations  are  the  focal  point  of  the  Board's 
efforts  to  improve  safety  in  the  transportation  system. 

Historical  Persoective 

The  Board's  origins  can  be  found  in  the  Air  Commerce  Act  of  1926,  in  which 
Congress  charged  the  Commerce  Department  with  investigating  the  causes  of 
aircraft  accidents.  This  responsibility  fell  under  the  Bureau  of  Aviation 
Safety  within  the  Civil  Aeronautics  Board.  In  1966,  Congress  consolidated 
transportation  agencies  into  the  U.S.  Department  of  Transportation  (DOT)  and 
also  created  the  National  Transportation  Safety  Board  (NTSB)  within  the  DOT. 
In  establishing  the  Board,  Congress  believed  that  the  NTSB  would  develop  a 
higher  degree  of  safety  than  separate  safety  functions  in  each  mode  could 
achieve.  Since  1967  the  Board  has  investigated  accidents  in  all  modes  of 
transportation  including  aviation,  highway,  marine,  rail,  and  pipeline. 
However,  in  1974,  Congress  made  the  Board  independent  of  the  DOT  saying:  "No 
Federal  agency  can  properly  perform  such  functions  unless  it  is  totally 
separate  and  independent  from  any  other  .  .  .  agency  of  the  United  States." 
Because  the  DOT  is  charged  with  both  the  operation  and  the  safety  of  the  U.S. 
transportation  system,  and  because  accidents  suggest  deficiencies  in  this 
system,  the  Safety  Board's  independent  investigative  role  is  essential  to  the 
Board  satisfying  the  public's  demand  for  objective  oversight  of  this  system. 
In  order  to  maintain  its  objectivity,  the  Board  was  not  given  the  authority 
to  regulate  the  transportation  industry.  Its  effectiveness,  therefore, 
depends  on  its  reputation  for  timely  and  accurate  determination  of  the  cause 
of  accidents  and  for  issuing  realistic  and  feasible  safety  recommendations. 

The  most  visible  portion  of  the  Safety  Board's  accident  investigation  role 
involves  the  management  of  major  accident  investigations.  The  investigations 
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include  the  participation  of  DOT  modal  agencies  and  other  "parties  to  the 
investigations"  (vehicle  and  component  manufacturers,  operators,  employee 
unions,  and  State  and  local  government  agencies).  Such  parties  to  an 
investigation  may  have  specific  conflicts  of  interest,  which  prevent  them 
from  being  totally  objective  during  an  investigation.  The  Safety  Board, 
however,  has  no  conflict  of  interest,  and  thereby  maintains  its  objectivity 
as  it  manages  the  experts  and  parties  to  ensure  a  thorough,  open,  and 
complete  investigation. 

AVIATION 


The  Federal  Aviation  Administration 

The  FAA  has  about  2,575  general  aviation  and  air  carrier  inspectors  who,  in 
addition  to  their  inspection  duties,  investigate  about  ten  percent  of  the 
general  aviation  accidents.  These  investigations  primarily  consist  of 
agricultural,  home-built,  and  experimental  aircraft,  and  some  selected 
accidents  not  meeting  the  Board's  selection  criteria. 

Prior  to  1982,  the  Safety  Board  delegated  about  75  percent  of  all  aviation 
accidents  to  the  FAA  but  found  this  procedure  unsatisfactory.  Because  of  the 
enforcement  focus  of  the  FAA's  investigations,  the  Board  found  it  necessary 
to  collect  additional  safety-related  information  in  order  to  determine  the 
cause  of  the  accident.  The  FAA  investigations  were  focused  on  finding 
operator  violations,  sometimes  at  the  expense  of  the  inspectors'  objectivity. 
As  operations  and  maintenance  inspectors,  their  primary  duties  are  aircraft 
and  operations  inspections,  airman  testing  and  certification,  and  pilot 
education.  Accident  investigation  is  not  a  major,  much  less  a  full-time, 
assignment  for  these  inspectors.  Finally,  not  all  of  the  FAA  inspectors  have 
been  trained  in  accident  investigation;  for  those  who  have,  necessary 
refresher  training  has  been  nearly  nonexistent.  For  this  reason,  in  1982, 
the  Board  significantly  reduced  the  number  of  accidents  it  delegated  to  the 
FAA. 


The  Safety  Board's  Role  in  Aviation  Accident  Investigation 

The  Federal  Aviation  Act  of  1958  and  the  Independent  Safety  Board  Act  of  1974 
placed  the  responsibility  for  investigating  and  determining  the  probable 
cause  of  all  U.S.  civil  aviation  accidents/incidents  with  the  Safety  Board. 
Although  the  Safety  Board  may  delegate  the  actual  investigation  of  the 
accident,  it  still  is  responsible  for  determining  the  probable  cause. 

In  addition,  the  Board  is  charged  to  carry  out  studies,  special 
investigations,  evaluations,  and  assessments  of  matters  pertaining  to 
aviation  safety,  including  human  injury  avoidance,  other  agencies'  aviation 
safety  consciousness  and  efficacy  in  preventing  aviation  accidents,  and  the 
adequacy  of  safeguards  and  procedures  for  transporting  hazardous  materials  by 
air. 
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Because  of  the  international  nature  of  the  world's  aviation  industry  and  the 
leading  role  of  the  U.S.  in  the  technological  progress  of  aviation,  the 
Safety  Board's  role  in  the  investigation  of  domestic  and  international 
aviatio.i  accidents  is  essential  to  the  enhancement  of  worldwide  airline 
safety  for  all  persons  who  travel  by  air.  In  fact,  the  worldwide  public 
reaction  to  any  major  air  disaster  has  an  adverse  effect  on  U.S.  airlines  and 
the  confidence  of  U.S.  citizens  in  the  safety  of  airlines  in  general. 

Further,  the  Board  is  charged  with  fulfilling  the  U.S.  obligations  for 
international  aviation  accident  investigations  established  by  the 
International  Civil  Aviation  Organization  treaty.  As  such,  the  Safety  Board 
appoints  a  leader  (U.S.  Accredited  Representative)  of  the  U.S.  team  who 
participates  in  the  investigation  of  major  accidents  overseas.  These 
accidents  include  U.S.  airline  accidents  in  foreign  territory  and  accidents 
involving  U.S. -manufactured  aircraft  operated  by  foreign  airlines  overseas. 
Because  the  United  States  maintains  a  reputation  as  the  world  leader  in 
aviation  safety,  many  governments  and  aircraft  industry  representatives  look 
to  the  Safety  Board  for  the  results  of  its  investigations  and  safety 
recommendations.  In  addition,  because  of  its  advanced  laboratory  equipment 
and  analysis  capabilities,  the  Safety  Board  often  is  called  upon  by  foreign 
governments  to  provide  expertise  in  examining  data  from  their  aircraft 
accident  investigations.  The  Safety  Board  is  pleased  to  provide  such 
services  to  the  extent  that  it  can,  and  still  provide  technical  support  to 
domestic  accident  investigations.  The  Board's  major  aviation  accident 
reports,  safety  recommendations,  and  accident  statistics  are  disseminated 
worldwide  and  have  a  direct  influence  on  the  safety  of  foreign  airlines. 

A  less  visible  portion  of  the  Safety  Board's  aviation  accident  investigation 
role  involves  the  investigation  of  non-catastrophic  and  general  aviation 
accidents.  These  accidents  involve  specific  issues  of  special  concern  to  the 
Board,  i.e.,  air  carrier  and  other  large  aircraft  accidents;  fatal  and 
serious  injury  commuter  and  air  taxi  accidents;  midair  collisions;  in-flight 
breakup  or  in-flight  fire  accidents;  accidents  involving  newly  certificated 
aircraft;  accidents  involving  high  performance  turbine-powered  airplanes;  and 
accidents  implicating  air  traffic  control  services,  facilities,  or 
procedures.  The  Safety  Board  also  investigates  accidents  involving  property 
damage  only,  in  which  a  relatively  limited,  but  highly  focused,  investigation 
suffices  for  data  collection  purposes.  Further,  the  investigation  of 
selected  incidents  not  meeting  the  definition  of  an  accident  often  provides 
valuable  prevention  measures  to  preclude  a  serious  accident  from  occurring. 
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RAILROAD 

Accident  Investigation  bv  the  Federal  Railroad  Administration 

The  Federal  Railroad  Administration  (FRA)  directly  investigates  about 
200  accidents  and  collects  data  on  the  remaining  8,462  train 
accident/incidents  including  grade  crossings.  The  accidents  FRA  investigates 
primarily  involve  the  death  of  a  rail  employee  or  the  injury  of  five  or  more 
people.  The  reporting  criteria  include  grade  crossing  collisions,  damage  to 
rail  equipment  exceeding  $6,300  (1991),  or  death  or  injury  to  people.  These 
reporting  requirements  also  preempt  states  from  requiring  railroads  to  file 
duplicative  written  accident  reports  to  state  officials. 

The  FRA  has  about  330  inspectors  from  various  technical  disciplines  who  may 
investigate  accidents.  They  are  trained  for  accident  investigation  at  the 
DOT'S  Transportation  Safety  Institute. 

Railroad  Accident  Investigation  bv  the  States 

The  states  participate  with  the  FRA  in  enforcing  Federal  standards  on  track, 
signal,  and  train  control,  locomotive  power  and  equipment,  and  operating 
practices.  State  programs  vary  in  size  and  scope  depending  on  the  number  of 
the  railroads  operating  in  the  individual  state  and  the  funding  support 
provided  by  the  state  legislature.  In  the  past,  railroad  enforcement 
programs  in  30  states  were  funded  through  a  50  percent  state/50  percent 
Federal  grant  arrangement.  The  FRA  no  longer  funds  this  program. 

The  Safety  Board's  Role  in  Railroad  Accident  Investigation 

Since  1966,  the  primary  responsibility  for  railroad  accident  investigation 
has  been  assigned  by  Congress  to  the  Safety  Board.  The  Board  performs 
in-depth  analyses  of  selected  rail  accidents  involving  a  fatality, 
substantial  property  damage,  or  a  passenger  train.  The  Safety  Board 
determines  the  probable  cause(s),  and  issues  recommendations  to  effect 
changes  to  prevent  similar  accidents. 

The  Board  also  conducts  safety  studies  of  significant  railroad  safety  issues 
often  based  on  a  set  of  accident  investigations  specifically  undertaken  as 
the  basis  for  the  study.  In  other  cases,  safety  studies  may  be  based  on  an 
analysis  of  regulations,  railroad  safety  programs  and  procedures,  audit 
reviews  of  management  and  operational  practices,  or  similar  research 
approaches.  In  addition,  the  Board  investigates  selected  accidents  which 
concern  specific  accident  prevention  issues. 

Because  of  its  limited  resources,  the  Board  is  only  able  to  investigate  about 
100  of  the  8,462  accidents/incidents  including  grade  crossings. 


-  104  - 


1154 

HIGHWAY 


Accident  Investigation  and  Data  Collection  by  the  National  Highway  Traffic 
Safety  Administration 

The  National  Highway  Traffic  Safety  Administration's  (NHTSA)  accident 
investigation  role  is  fulfilled  primarily  through  its  data  collection 
efforts.  As  part  of  these  efforts,  NHTSA,  in  1979,  established  the  National 
Accident  Sampling  System  (NASS)  program  to  collect  nationally  representative 
motor  vehicle  accident  data,  on  both  fatal  and  nonfatal  accidents,  through 
the  investigation  of  a  statistically  valid  sample  of  traffic  accidents  by 
NASS  teams  located  across  the  country. 

The  NASS  program  is  complemented  by  the  Fatal  Accident  Reporting  System 
(FARS),  through  which  NHTSA  collects  less  detailed  information  from  police 
reports  on  all  fatal  accidents  in  the  United  States.  The  FARS  data  base, 
regarded  as  a  census  of  all  fatal  accidents,  is  a  completely  uncorrected 
police-reported  data  base  and  therefore,  contains  all  the  uncertainties  and 
inaccuracies  associated  with  this  type  of  data.  This  concern  with  the 
accuracy  of  the  data  collected,  particularly  occupant  protection  data, 
prompted  the  NHTSA  in  1988  to  establish  two  new  data  collection  activities. 

A  new  component  of  NASS  is  the  Crashworthiness  Data  System  (CDS)  which 
collects  data  relevant  only  to  the  crashworthiness  of  passenger  cars,  light 
trucks,  and  vans.  No  data  is  collected  on  heavy  trucks,  motorcycles,  or 
pedestrian  fatalities,  except  when  they  are  involved  in  accidents  with 
vehicles  meeting  the  selection  criteria.  NHTSA  collects  data  on  about  6,500 
accidents  annually  (700  fatal  crashes,  1,500  fatalities/serious  injuries  and 
3,000  to  4,000  tow-away  accidents  with  moderate  or  less  injuries)  at  36  CDS 
sites  in  18  states.  The  new  CDS  sample  is  a  sample  used  to  project 
nationwide  data. 

The  General  Estimates  System  (GES),  the  second  new  accident  sampling  systems, 
is  another  component  of  NASS.  This  system  collects  data  on  a  wider  range  of 
vehicles  and  is  not  limited  to  fatal  accidents.  The  GES  program  collects 
data  from  a  sample  of  police  reports  involving  50,000  accidents.  The  data  is 
collected  at  the  36  NASS  crashworthiness  sites  and  24  additional  sites,  a 
total  of  60  sites  in  24  States. 


Accident  Investigation  by  the  Office  of  Motor  Carriers 

According  to  the  1990  General  Estimates  System  (GES)  data,  there  were  over 
42,800  truck/bus  accidents.  Of  those,  the  Office  of  Motor  Carriers  (CMC) 
conducted  a  few  selective  accident  investigation  and  hazardous  materials 
incident  investigations.  The  CMC  also  assisted  the  NTSB  in  some  of  its 
investigations. 

Commercial  vehicle  accidents  investigated  by  the  OMC  include  but  are  not 
limited  to:  an  accident  resulting  in  multiple  fatalities,  numerous  injuries, 
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substantial  property  damage,  or  a  combination  thereof;  or  an  accident  likely 
to  result  in  widespread  public  interest,  and  of  which  detailed  knowledge 
would  be  beneficial . 

The  major  benefits  attributed  to  the  OMC  accident  investigation  functions 
are  support  for  the  OMC  enforcement  program,  identification  and  correction  of 
safety  problems,  and  identification  of  the  need  for  new  safety  regulations  or 
improvements  in  existing  regulations. 

Highway  Accident  Investigation  and  Data  Collection  by  State  or  Local  Agencies 

State  and  local  police  historically  have  investigated  a  large  number  of 
highway  accidents,  particularly  those  in  which  one  or  more  persons  are 
killed.  However,  police  investigations  traditionally  have  been  directed  at 
determining  "culpability,"  and  collecting  specific  sets  of  facts  for  law 
enforcement  and  damage  claim  purposes  which  are  not  suitable  for  highway 
research.  In  most  states,  data  collection  and  analysis  is  both  inadequate 
and  inaccurate  for  sound  safety  improvement  evaluation  and  planning.  Data 
for  vehicle  crashworthiness  issues  in  particular  are  lacking.  Other 
deficiencies  include: 

--  incomplete  data  bases  (e.g.,  55  percent  of  persons  treated  at  hospital 

emergency  rooms  were  not  included  in  police  reports); 
--  restraint  status  inaccuracies  (incorrect  and  overstated  reports  of  belt 

use  and  type  of  restraint  used.   The  problem  has  worsened  with  advent  of 

seat  belt  use  laws.); 
--  uncertainties  about  injury  severity; 
--  lack  of  injury  source  information;  and 
--  uncertainties  about  crash  severity. 

The  Safety  Board's  Role  in  Highway  Accident  Investigation 

The  Safety  Board  is  responsible  for  the  investigation  of  highway  accidents, 
including  railroad  grade  crossing  accidents,  that  it  selects  in  cooperation 
with  the  states.  The  Board  devotes  its  limited  highway  investigation 
resources  to  accidents  that  have  a  significant  impact  on  the  public's 
confidence  in  highway  safety,  generate  high  media  and/or  public  interest,  or 
that  concern  technical  safety  issues  which  cause  or  contribute  to  accidents 
or  injuries  on  a  national  scale. 

The  Board  also  conducts  safety  studies  of  significant  highway  safety  issues 
often  based  on  a  set  of  accident  investigations  specifically  undertaken  as 
the  basis  for  the  study.  In  other  cases,  safety  studies  may  be  based  on  an 
analysis  of  regulations,  highway  safety  programs  and  procedures,  audit 
reviews  of  management  and  operational  practices,  or  similar  research 
approaches. 

The  objectives  of  the  Board's  highway  program  are  carried  out  through  (I)  the 
multi-disciplinary,  in-depth  investigation  of  major  catastrophic  accidents 
involving   multiple   fatalities   or   substantial   property   damage, 
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(2)  noncatastrophic  accident  investigations  conducted  in  support  of  selected 
highway  safety  emphasis  areas,  and  (3)  special  investigations  concerning  a 
predetermined  subject  selected  in  support  of  a  safety  study.  As  in  other 
modes,  the  end  result  of  these  highway  efforts  are  actions  taken  by  Federal, 
state,  or  local  agencies,  or  industry,  often  emanating  from  specific  Safety 
Board  recommendations  to  reduce  the  likelihood  or  recurrence  of 
transportation  accidents,  and  to  make  the  transportation  of  persons  and 
property  as  safe  and  free  from  the  risk  of  injury  and  damage  as  possible. 

MARINE 


Accident  Investigation  by  the  Coast  Guard 

The  Coast  Guard  has  the  authority  to  investigate  commercial  vessel  accidents 
which  occur  in  U.S.  waters  or  involve  U.S.  vessels.  Although  most  Coast 
Guard  investigations  normally  are  informal  in  nature,  the  agency  occasionally 
convenes  a  one-person  formal  investigation  or  a  formal  Marine  Board  of 
Investigation.  A  Marine  Board  of  Investigation  is  undertaken  only  in  the 
most  serious  major  marine  accidents.  Safety  Board  investigators  normally 
participate  in  both  types  of  formal  investigations.  Because  of  its 
relatively  small  staff  to  handle  the  high  number  of  reportable  accidents 
(about  3,500),  the  Coast  Guard  has  been  forced  to  conduct  less  in-depth 
investigations.  The  Coast  Guard  now  has  the  authority  to  investigate 
accidents  involving  large  foreign-flag  passenger  vessels  (i.e.  cruise  ships) 
operating  from  U.S.  ports  and  carrying  primarily  U.S.  passengers  when 
accidents  occur  in  international  waters,  but  thus  far  has  not  attempted  to 
use  this  new  authority,  relying  instead  on  participating  in  investigations 
conducted  under  international  rules. 

Recreational  Boating  Accident  Investigation  by  States 

About  900  lives  are  lost  each  year  in  recreational  boating  accidents. 
Recreational  boating  accidents  are,  for  the  most  part,  investigated  by  the 
states  in  whose  jurisdiction  they  occur.  State  programs  for  boating  accident 
investigations,  and  for  recreational  boating  safety  in  general,  vary  widely. 
For  example,  in  some  states  boating  accidents  are  investigated  by  the  Fish 
and  Game  Warden  while  other  states  have  separate  police  units  for  marine 
matters.  State  investigation  of  alcohol  use  in  accidents  also  varies  widely, 
although  many  states  have  made  progress  in  adopting  a  uniform  procedure  for 
addressing  this  issue.  Since  1971,  the  Coast  Guard  has  been  empowered  to 
provide  grants-in-aid  to  the  states  in  an  effort  to  promote  uniformity  and 
cooperation  regarding  boating  safety  and  accident  investigation. 

The  Coast  Guard  recently  has  focused  its  efforts  on  improving  state  reporting 
of  accidents  for  inclusion  in  the  national  data  base  which  is  published 
yearly  in  "Boating  Statistics".  In  particular,  both  the  Coast  Guard  and  the 
states  have  agreed  that  improvements  are  needed  in  the  uniform  reporting  of 
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alcohol -related  boating  accidents,  and  the  National  Association  of  State 
Boating  Law  Administrators  is  working  with  the  Coast  Guard  to  promote  these 
improvements. 

The  Safety  Board's  Role  in  Marine  Accident  Investigations 

Federal  marine  safety  standards  came  into  being  before  the  Civil  War,  and 
commercial  marine  accidents  have  been  investigated  by  the  Federal  government 
since  1871.  Before  1966,  the  U.S.  Coast  Guard  was  exclusively  responsible 
for  these  investigations.  When  the  Safety  Board  was  established  in  1966,  it 
was  authorized  to  review  Coast  Guard  investigations  and  determine  the 
probable  cause(s)  of  those  accidents.  In  1974,  the  Safety  Board  was 
authorized  to  investigate  marine  accidents  involving  public  and  non-public 
vessels  and  major  marine  accidents  under  joint  regulations  with  the  Coast 
Guard.  In  1981,  in  order  to  preclude  any  appearance  of  a  conflict  of 
interest  on  the  part  of  the  Coast  Guard,  the  Safety  Board  and  the  Coast  Guard 
agreed  that,  in  accidents  involving  significant  safety  issues  relating  to 
Coast  Guard  safety  functions,  the  Safety  Board  may  conduct  an  independent 
investigation  and  hearing,  with  full  cooperation  by  the  Coast  Guard.  The 
1981  agreement  also  stated  that  the  Board  would  conduct  independent 
investigations  of  Coast  Guard  and  non-public  (commercial)  vessel  accidents. 

Other  than  the  National  Transportation  Safety  Board  and  the  Coast  Guard 
there  are  no  agencies.  Federal  or  State,  that  have  the  authority  to 
investigate  commercial  vessel  accidents  in  U.S.  navigable  waterways.  The 
Marine  Division  of  the  Safety  Board  consists  of  eight  investigators  with  an 
average  of  more  than  ten  years  experience  in  marine  accident  investigations 
and  more  than  20  years  of  additional  varied  experience  in  the  marine  field. 

Generally,  the  Coast  Guard  investigations  focus  on  enforcement,  but  they 
will  on  occasion  result  in  prevention  recommendations.  Safety  Board 
investigations  are  directed  primarily  towards  developing  safety  improvement 
recommendations  while  determining  the  probable  cause(s)  of  an  accident. 
Furthermore,  the  Safety  Board  has  an  extensive  monitoring  system  to  ensure 
that  implementation  of  the  recommendations  is  not  delayed  or  forgotten. 

The  Safety  Board,  because  it  is  independent  and  not  directly  involved  in 
regulation  of  the  industry,  has  been  the  catalyst  in  moving  the  Coast  Guard 
and  other  organizations  to  improve  marine  safety  by  requiring  certain 
equipment,  improving  procedures,  and  improving  vessel  design.  It  sometimes 
seems  that  a  catastrophe  must  occur  before  the  Coast  Guard  takes  action  to 
make  safety  improvements.  The  Safety  Board,  however,  is  continually 
promoting  safety  improvements  through  its  reports.  Resulting  Safety 
improvements  were  identified  and  recommendations  were  made  as  the  result  of 
the  investigations  of  fires  on  the  following  foreign  passenger  ships: 
SCANDINAVIAN  SEA,  SCANDINAVIAN  SUN,  SCANDINAVIAN  STAR  and  the  EMERALD  SEA 
explosion  and  fire.  There  were  two  deaths  and  15  injuries  on  those  four 
vessels  before  the  158  fatalities  in  the  SCANDINAVIAN  STAR  fire  in  the  North 
Sea.  The  international  community  is  now  planning  to  initiate  safety 
improvements  but,  only  as  a  result  of  that  catastrophe. 
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Of  the  approximately  4,000  reportable  accidents  involving  commercial  vessels 
and  of  the  more  than  6,500  serious  recreational  boating  accidents  that  occur 
each  year,  about  60  accidents  fall  within  the  investigative  jurisdiction  of 
the  Safety  Board  (i.e.,  $500,000  in  property  damage;  six  or  more  lives  lost; 
or  the  total  loss  of  a  self-propelled  vessel  of  more  than  100  gross  tons;  or 
accidents  that  involve  public  and  non-public  vessels  with  $75,000  in  property 
damage  or  at  least  one  fatality).  However,  because  of  limited  resources,  the 
Board  is  able  to  independently  investigate  only  about  four  (5  percent)  of 
these  accidents  each  year. 

In  addition,  the  Board  investigates  about  three  accidents  per  year  jointly 
with  the  Coast  Guard,  and  requests  that  the  Coast  Guard  investigate  the 
remainder  for  the  Board.  In  the  latter  case,  the  Board  determines  the 
probable  cause  of  the  accident  based  on  an  analysis  of  the  evidence  collected 
and  submitted  by  the  Coast  Guard. 

As  in  the  other  transportation  modes,  the  Safety  Board  also  conducts  safety 
studies  involving  specific  marine  safety  issues.  These  may  be  based  on 
previous  Safety  Board  accident  investigations,  or  on  analytical  reviews  of 
marine  regulations,  practices,  procedures,  and  standards.  Similar  to 
accident  investigations  and  safety  studies  in  the  other  modes,  marine  safety 
studies  result  in  the  issuance  of  safety  recommendations  to  Federal  and/or 
state  agencies,  private  industry,  and  industry  associations. 

PIPELINE 


Accident  Investigations  by  the  Office  of  Pipeline  Safety  and  by  the  States 

More  than  1.6  million  miles  of  pipelines  carry  natural  gas  and  hazardous 
liquids  to  more  than  47  million  customers  in  the  U.S.  The  regulation  and 
inspection  of  this  vast  network  of  pipelines  and  the  investigation  of 
accidents  for  enforcement  purposes  are  shared  in  a  complex  pattern  of 
responsibilities  among  the  Office  of  Pipeline  Safety  (OPS)  of  the  U.S. 
Department  of  Transportation  (DOT)  and  a  variety  of  state  agencies.  The 
enforcement  of  Federal  pipeline  safety  regulations  on  interstate  facilities, 
including  the  investigation  of  acpidents,  is  the  responsibility  of  the  OPS. 
However,  given  the  enormous  size  of  the  pipeline  system,  OPS  inspectors 
located  in  five  regional  offices  share  this  responsibility,  through  a 
variety  of  arrangements,  with  state  agencies. 

There  are  a  number  of  limitations  on  the  usefulness  of  the  OPS  and  state 
accident  investigations.  For  example,  although  the  OPS  requires  that  a 
written  report  be  prepared  for  those  accidents  investigated  by  state  agency 
personnel,  the  state  is  not  required  to  file  these  reports  with  the  DOT. 
Furthermore,  despite  the  fact  that  the  OPS  provides  general  guidance  on  the 
types  of  information  that  should  be  included,  there  is  no  established  format 
for  the  preparation  of  the  report  nor  is  there  a  set  time  interval  after  the 
accident  within  which  the  report  must  be  completed. 
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For  accidents  investigated  by  OPS  personnel,  reports  of  the  investigations 
are  completed  in  a  uniform  format  and  are  filed  in  the  regional  offices  and 
headquarters,  but  they  are  not  published.  These  OPS  investigations  also 
provide  very  little  support  for  safety  improvements,  as  they  focus  more  on 
determining  whether  or  not  Federal  regulations  were  violated.  Additionally, 
these  investigations  provide  no  oversight  of  OPS  programs  and  only  limited 
oversight  of  state  programs. 

Nevertheless,  the  Board  has  noted  substantial  improvements  in  these  agencies' 
accident  investigation  capabilities  in  recent  years,  and  the  services 
rendered  to  the  Safety  Board  by  these  inspectors  often  have  been  invaluable. 
These  improvements  are  largely  due  to  upgrading  of  the  qualification 
standards  used  by  the  states  for  inspection  personnel  and  to  the  higher 
quality  and  more  widespread  training  that  state  personnel  are  now  receiving 
from  industry  organizations  and  the  DOT. 

Because  the  bulk  of  pipeline  accident  data  is,  of  necessity,  recorded  by 
state  agencies,  the  Safety  Board  believes  that  the  usefulness  of  State 
accident  reports  for  improving  the  safety  of  pipeline  transportation  could 
and  should  be  enhanced  by:  (1)  establishing  clear  reporting  criteria  for  use 
by  the  states;  (2)  requiring  that  the  state  reports  be  centrally  filed;  and 
(3)  implementing  a  data  base  for  these  state-produced  accident  data. 
Currently,  the  only  data  on  pipeline  accidents  that  are  required  to  be 
submitted  to  the  DOT  and  that  are  stored  for  computerized  analyses  are  the 
industry-prepared  leak  reports.  The  valuable  resource  of  state  accident 
reports  is  not  being  used  to  identify  emerging  safety  problems  and  how  to 
minimize  their  consequences. 

The  Safety  Board's  Role  in  Pipeline  Accident  Investigations 

The  Safety  Board  is  responsible  for  investigating  all  pipeline  accidents  in 
which  there  is  a  fatality  or  substantial  property  damage.  In  addition,  the 
Board  also  investigates  pipeline  accidents  involving  selected  accident 
prevention  issues.  Under  its  Memorandum  of  Understanding  with  the  DOT's 
Office  of  Pipeline  Safety  (OPS),  the  Board  can  delegate  to  the  OPS  the 
investigation  of  accidents  that  occur  when  the  Board  is  unable  to  respond  due 
to  insufficient  resources.  The  Board  has  also  developed  informal  means  to 
enlist  investigative  assistance  from  several  selected  state  agencies. 

In  1992,  preliminary  data  indicated  there  were  412  pipeline  accidents 
reported  to  the  OPS  under  its  criteria.  These  accidents  generally  involved  a 
death  or  hospitalization,  property  damage  of  more  than  $50,000,  or  the 
release  of  the  transported  material  into  the  environment.  Three  accidents 
were  investigated  in  depth  by  the  Safety  Board,  each  involving  a  fatality, 
substantial  property  damage,  and  significant  safety  issues.  The  remainder 
of  these  accidents  were  investigated  to  some  degree  by  the  states  or  the  OPS. 

The  Safety  Board  selects  for  investigation  by  its  personnel  those  pipeline 
accidents  that  provide  the  greater  opportunities  to  address  industry-wide 
safety  issues  and  those  related  to  emerging  technologies  within  the  pipeline 
industries.  Of  those  accidents  most  likely  to  be  selected  as  a  major  Safety 
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Board  investigation,  are  those  that  pose  significant  threats  to  the 
environment,  that  involve  pipeline  employee  qualifications,  and  that  involve 
inadequacies  in  the  Federal  or  state  pipeline  safety  regulatory  programs. 

Liquid  pipelines  transport  about  50%  of  this  Nation's  petroleum,  and  many  of 
the  products  when  released  during  accidents  can  significantly  threaten  the 
environment,  wildlife,  other  transportation  activities,  and  community  water 
supplies.  Recent  liquid  pipeline  accidents  have  emphasized  that  while  they 
do  not  cause  large  numbers  of  human  casualties  (eight  in  1991),  they  result 
in  dollar  losses,  environmental  damages,  and  disruptions  to  communities 
disproportionate  to  other  pipelines.  Moreover,  such  losses  have  not  been 
equitably  considered  in  developing  safety  standards  on  detecting  abnormal 
pipeline  operations  and  systems  for  minimizing  the  quantity  of  products 
released  from  pipe  failures.  Safety  Board  investigations  of  such  accidents 
are  being  used  to  better  define  and  document  safety  improvement  needs  to  more 
promptly  identify  pipe  failure  occurrences  and  means  to  more  promptly  control 
petroleum  product  releases. 

Increased  employee  turnover  and  the  incorporation  of  more  highly  technical 
operating  and  monitoring  equipment  within  the  pipeline  industries  have  caused 
the  pipeline  industries  to  include  new  training  programs  and  technologies  to 
provide  knowledge  generally  obtained  during  years  of  supervised  on-the-job 
experience.  Computer  interactive  and  computer  based  training  programs  offer 
significant  potential  to  improve  current  training  methods;  however,  their 
effectiveness  when  used  as  the  primary  method  of  training  has  not  yet  been 
adequately  demonstrated.  Safety  Board  investigations  will  assess  the 
effectiveness  of  training  programs  that  incorporate  these  newer  training 
methods  to  better  define  their  effectiveness  and  to  identify  needed 
enhancements. 

Although  common  to  all  pipeline  accidents,  some  accidents  present  superior 
opportunities  to  develop  information  on  the  affect  of  the  OPS  and/or  state 
pipeline  safety  regulatory  bodies  for  enhancing  pipeline  safety.  In 
addressing  this  aspect  of  pipeline  safety,  the  Safety  Board  performs  an 
essential  oversight  responsibility  and  is  often  best  able  to  identify 
regulatory,  inspection,  and  enforcement  program  improvements  that,  when 
implemented,  will  result  in  more  effective  pipeline  safety  regulations  and 
more  efficient  program  operations. 

HAZARDOUS  MATERIALS 


Accident  Investigations  by  Administrations  of  the  Department  of 
Transportation  (DOT)  and  by  States 

About  4  billion  tons  of  regulated  hazardous  materials  are  shipped  each  year 
with  more  than  500,000  shipments  of  hazardous  materials  entering  into  this 
Nation's  transportation  system  daily.  Responsibility  for  the  regulation, 
inspection,  and  enforcement  of  the  transportation  of  these  hazardous 
materials  shipments  is  shared  in  a  nonuniform  manner  among  the  DOT'S  modal 
administrations,  RSPA,  and  the  states.   The  modal  administrations  are 
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generally  responsible  for  shippers  and  transporters  with  some 
responsibilities  being  shared  with  the  states.  RSPA  is  responsible  for 
issuing  the  hazardous  materials  regulations,  and  for  inspecting  shippers  and 
manufacturers  of  shipping  containers  that  are  of  a  multi-modal  nature.  The 
responsibility  for  investigating  transportation  accidents  is  similarly 
diversified. 

The  Safety  Board's  Role  in  Hazardous  Material  Accident  Investigations 

The  Safety  Board  Is  responsible  for  investigating  accidents  that  involve 
threats  to  public  safety  arising  from  accidents  involving  hazardous 
materials,  or  when  the  release  of  hazardous  materials  causes  death,  serious 
injury,  or  major  disruption  within  communities.  In  addition,  the  Safety 
Board  investigates  accidents  involving  the  transportation  of  hazardous 
materials  to  provide  further  evidence  of  the  need  for  implementing  previously 
identified  safety  improvements.  As  a  result  of  its  investigations,  safety 
recommendations  are  made  to  reduce  the  risk  of  similar  accidents  causing  the 
release  of  hazardous  materials  and  catastrophic  consequences. 

There  were  9,294  hazardous  materials  incidents  reported  to  the  DOT's  Research 
and  Special  Programs  Administration  in  1992,  including  7,740  highway,  1,128 
rail,  420  air,  and  six  water  incidents.  These  incidents  resulted  in  sixteen 
fatalities,  587  injuries  and  $30.6  million  in  damages.  In  the  ten-year 
period  from  1983  to  1992,  111  fatalities,  3,297  injuries  and  over  $238 
million  in  damages  were  reported.  For  the  five-year  period,  between  1985 
through  1989,  106,011  people  were  evacuated  because  of  railroad  accidents 
alone,  involving  hazardous  materials. 

Because  of  the  limited  resources  available  in  Hazardous  Materials  Division, 
only  two  to  three  major  accident  investigations  and  five  to  eight  limited 
investigations  can  be  conducted  annually. 
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National  Transportation  Safety  Board 
Washington,  D.C.  20594 

43,554  Transportation  Fatalities  in  1991 
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Notes:  (1)  All  figures  are  preliminary  estimates. 

(2)  Grade  crossing  fatalities  were  counted  In  rail  and  highway  modes. 

(3)  The  US  Coast  Guard  did  not  provide  commercial  marine  data,  and 

(4)  The  Federal  Transit  Administration  did  not  provide  rail  rapid  transit  data 
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ACCIDENT  SELECTION  CRITERIA 


The  Board  investigates  aviation,  railroad,  highway,  marine,  pipeline,  and 
hazardous  materials  accidents.  Under  its  accident  selection  criteria,  the 
Board's  investigative  response  will  depend  primarily  on  the  following 
factors:  1)  the  need  for  independent  investigative  oversight  of  certain 
specified  areas  to  ensure  public  confidence  in  the  transportation  system; 
2)  the  need  to  concentrate  attention  and  resources  on  the  most  significant 
and  life-threatening  safety  issues;  and  3)  the  need  to  maintain  an  adequate 
data  base  on  which  trends  can  be  identified  and  projected. 

Aviation 

1.  Oversight/public  confidence: 

a.  All  Part  121  and  135  accidents  (includes:  commercial  passenger 
service,  newly-formed  airlines,  FAA  surveillance  of  air  carrier 
operations  and  maintenance  activities,  and  Part  135  operators  with 
multiple  accident  histories). 

b.  Foreign  aircraft  accidents  involving  U.S.  airlines;  U.S.- 
manufactured  transport  aircraft;  or  major  U.S. -manufactured 
components  (e.g. .engines)  on  transport  aircraft. 

c.  Accidents  involving  air  traffic  control. 

d.  Accidents  involving  flight  training  or  crew  experience  as  potential 
factors. 

e.  Midair  collision  accidents. 

f.  Accidents  involving  newly-certificated  aircraft  (first  accident  or 
less  than  10  years  old). 

g.  Accidents  involving  newly-certificated  engines, 
h.   Accidents  involving  in-flight  fire. 

i.   Accidents  involving  in-flight  breakup. 

j.  Accidents  that  expose  the  public  to  high  risk,  involve  substantial 
property  damage,  or  attract  high  public  interest. 

2.  Selected  emphasis  areas: 

a.  General  aviation  accidents  with  elements  common  to  Part  121/135 
operations  (e.g.,  aircraft  typically  used  in  Part  121/135 
operations;  Part   121/135  training  flights,  etc.). 

b.  All  fatal  general  aviation  accidents. ■" 


The  Safety  Board,  through  a  letter  of  agreenent  with  the  FAA,  delegates 
the  investigation  of  all  agricultural,  home-built,  and  experimental 
category  aircraft  accidents  to  the  FAA.  However,  for  those  cases  in 
which  the  FAA  does  not  accept  a  delegated  accident,  the  Safety  Board 
■ust  perform  the  investigation.  Additionally,  other  categories  of  Part 
91  fatal  aircraft  accidents,  with  no  apparent  safety  improvement 
potential  may  be  delegated  to  the  FAA. 
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c.  Commercial  passenger  flight  incidents  with  safety  improvement 
potential . 

d.  Air  traffic  control  incidents  with  safety  improvement  potential. 

e.  Aging  transport  aircraft  accidents. 

3.   Statistical  needs:    All  general  aviation  accidents,  except  those 
delegated  to  the  FAA  per  the  letter  of  agreement. 

Rai 1  road 

1.  Oversight/public  confidence: 

a.  Commercial  passenger  services,  including  rail  rapid  transit 
accidents,  which  result  in: 

--  a  passenger  fatality  or  serious  injury  to  two  or  more  persons; 
--  an  onboard  fire  with  evacuation  of  passengers; 
--  property  damage  of  $50,000  or  more;  or 
--  collisions  with  on-track  equipment. 

b.  All  accidents  which  involve  an  employee  fatality  or  serious  injury 
to  two  or  more  persons  or  result  in  damage  of  $500,000  or  more  to 
railroad  and  non-railroad  property. 

2.  Selected  emphasis  areas: 

a.  Advanced  Train  Control  Systems. 

b.  Train  Air  Brake  Testing/Defects/Inspection. 

c.  Rail  Rapid  Transit  Systems. 

d.  Locomotive  Crashworthiness. 

e.  Continuous  Welded  Rail  installation/inspection/performance. 

f.  Fatigue/Work/Rest  Cycle  of  employees  in  safety  sensitive  positions. 

g.  Rail/Highway  Grade  Crossing  Active/Passive  Warning  systems, 
h.  Commuter  Cab  Control  Car  Crashworthiness. 


Highway 

1.  Oversight/publ ic  confidence: 

a.  Highway  bridge  safety  (structurally  deficient  and  functionally 
obsolete  bridges) . 

b.  Motor  carrier  oversight  by  Federal  and  State  agencies. 

c.  Transportation  of  school  children. 

d.  Intercity  bus  safety. 

2.  Selected  emphasis  areas: 

a.  Adequacy  of  passive  restraints. 

b.  Air  brake  performance  of  heavy  trucks. 

c.  Training  and  licensing  of  intercity  bus  drivers. 

d.  Highway/Railroad  grade  crossing  accidents  involving  commercial, 
school,  or  public  transportation  vehicles. 
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e.  Limited  visibility  accidents. 

f.  Driver  fatigue  in  commercial  vehicle  accidents. 

g.  Elderly  driver  safety. 

Marine 

1.  Oversight/public  confidence: 

a.  Loss  of  six  or  more  lives. 

b.  Loss  of  a  self-propelled  vessel  of  over  100  gross  tons  or  damage  to 
any  vessel  exceeding  $500,000. 

c.  Serious  hazardous  materials  threat  to  life,  property,  and 
environment. 

d.  Coast  Guard  safety  functions  (e.g..  Vessel  Traffic  Services, 
search  and  rescue  operations,  vessel  inspections,  aid  to 
navigation  positioning/lighting,  etc.) 

e.  A  public  and  non-public  vessel  collision  or  other  accident  with  one 
or  more  fatalities  or  $75,000  or  more  in  property  damage. 

2.  Selected  emphasis  areas: 

a.  Large  passenger  vessels  including  ocean  cruise  ships  and 
excursion  vessels,  ferries,  and  harbor  excursion  boats. 

b.  Small  passenger  vessels  carrying  more  than  six  passengers. 

c.  Liftboats. 

d.  Tankships  and  tank  barges. 

e.  Fatigue  and  hours  of  service  on  all  vessels. 

f.  Bridge  Resource  Management. 

g.  Ship  maneuvering  capabilities  in  restricted  waters. 

h.   Collisions  and  groundings  involving  oceangoing  vessels. 

Pipeline 

1.  Oversight/public  confidence: 

a.  One  or  more  fatalities. 

b.  Damage  exceeding  $500,000. 

c.  Extensive  release  of  highly  volatile  liquids. 

2.  Selected  emphasis  areas: 

a.  Accidents  where  consequences  could  have  been  reduce  by  use  of  an 
excess  flow  valve. 

b.  Failure  of  aging  pipe  systems. 

c.  Accidents  involving  human  performance  issues. 

d.  Accidents  involving  recognition  or  response  delays. 

e.  Major  environmental  damages  resulting  from  product  release. 
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Hazardous  Materials 

1.  Oversight/public  confidence: 

a.  Fatalities  or  serious  injuries  by  the  release  of  hazardous 
materials. 

b.  Major  evacuations  of  the  public  or  major  disruptions  to  a 
community's  normal  functioning  due  to  the  threats  caused  by  a 
release  of  hazardous  materials. 

2.  Selected  emphasis  areas: 

a.  Non-collision  container  failures. 

b.  Failure  of  containers  under  accident  conditions  in  which  the 
containers  reasonably  should  have  been  expected  to  survive. 

c.  Cargo  transfer  operations. 

d.  Unusual  or  unexpected  behavior  of  hazardous  materials. 

e.  Mis-identified  or  non-identified  hazardous  materials. 

f.  Emergency  response  difficulties  because  of  the  unexpected  behavior 
of  hazardous  materials  involved  in  an  accident  or  the  lack  of 
adequate  information  about  cargo  or  containers  involved  in  an 
accident. 
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PANAMA  CANAL  COMMISSION 

Summary  Statement 

Introduction 

1.  The  budget  programs  for  fiscal  year  1994  presented  here  represent 
the  operating  and  capital  requirements  of  the  Panama  Canal  Commission  for 
the  operation  and  maintenance  of  the  Panama  Canal  in  accord  with  the  Panama 
Canal  Treaty  of  1977,  and  its  implementing  legislation,  the  Panama  Canal 
Act  of  1979. 

2.  The  Panama  Canal  Commission  is  an  agency  of  the  United  States 
Government  operating  by  authority  of  the  Congress  of  the  United  States  with 
funds  provided  for  those  purposes  authorized.   The  Commission  has  a  nine- 
member  supervisory  board,  an  Administrator,  and  a  Deputy  Administrator,  all 
of  whom  are  appointed  by  the  President  of  the  United  States.   Five  members 
of  the  board  are  United  States  citizens  and  four  members,  Panamanian 
citizens.   The  U.  S.  majority  on  the  Board  will  continue  to  the  year  2000. 
Five  board  members,  of  whom  at  least  three  are  U.  S.  nationals,  constitute 
a  quorum  for  the  conduct  of  business.   Effective  January  1,  1990,  under  the 
terms  of  the  Treaty,  the  Administrator  is  a  Panamanian  national  and  the 
Deputy  Administrator,  a  U.  S.  citizen. 

Operations 

3.  Total  operating  costs  including  depreciation  and  interest  in  1994 
are  estimated  at  S541.6  million.  This  amount  includes  payments  to  Panama 
totaling  $90. 5  million,  comprising  net  tonnage  payments  of  S70.5  million,  a 
fixed  annuity  of  $10.0  million,  and  payments  for  public  services  of  $10.0 
million.  There  is  no  provision  in  the  fiscal  year  1994  budget  to  pay 
Panama  the  contingency  payment  identified  under  paragraph  4(c)  of  Article 
XIII  of  the  Treaty.   Other  major  cost  components  in  the  total  of  $541.6 
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million  are  the  reimbursement  to  the  Civil  Service  Retirement  Fund  for  cost 
of  early  retirement  benefits  provided  Commission  employees  ($15.1  million) 
and  the  interest  on  the  net  direct  investment  of  the  United  States  in  the 
Canal  ($12.0  million). 

4.  The  Commission's  total  income  in  1994  is  estimated  at  $558.1 
million,  consisting  of  $417.0  million  in  tolls  revenue  and  $141.1  million 
of  other  revenues  derived  from  miscellaneous  services  provided  transiting 
vessels,  the  Republic  of  Panama,  other  U.S.  Government  agencies  operating 
in  Panama,  Commission  employees,  and  others  eligible  for  services  under  the 
terms  of  the  Treaty. 

5.  The  fiscal  year  1994  estimates  reflect  the  policy  to  identify  part 
of  the  tolls  revenue  as  a  contribution  to  capital  based  on  the  difference 
between  the  total  amount  required  for  the  capital  program  and  working 
capital  and  collections  for  depreciation  and  other  items.   The  amount 
identified  for  this  purpose  in  1994  is  $16.5  million,  which  results  in  a 
net  of  $541.6  million  available  for  operations. 

Capital  Outlay 

6.  Panama  Canal  Commission  obligations  for  new  capital  projects  and 
equipment  acquisitions  in  1994  are  projected  at  $38.8  million.   Included  in 
the  1994  program  is  the  continuation  of  the  Gaillard  Cut 

widening/straightening  program,  procurement  of  a  craneboat  to  replace  the 
ATLAS,  procurement  of  a  damming  device,  replacement  of  locks  power  feed 
cables,  replacement  of  miscellaneous  floating  equipment  and  replacement  and 
improvements  to  transit  facilities. 
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PANAMA  CANAL  COMMISSION 
Prograjn  and  Performance 

The  Panama  Canal  Treaty  of  1977  designated  the  Panama  Canal  Commission 
as  the  successor  agency  to  the  Panama  Canal  Company  and  Canal  Zone 
Government  which  ceased  to  operate  in  Panama  on  October  1,  1979.   The 
primary  purpose  of  the  Panama  Canal  Commission  is  to  operate  and  maintain 
the  interoceanic  waterway.   The  Commission  is  expected  to  be  financially 
self-sufficient  in  its  operations  and  to  make  payments  to  the  Republic  of 
Panama  as  specified  in  the  Treaty  of  1977.   The  following  budget  progrcuns 
reflect  operations  of  the  Panama  Canal  Commission  for  fiscal  years  1992, 
1993,  and  1994. 

1.   Transit  Operations  -  The  services  included  in  this  activity  are: 


1992 
Actual 


1993 

Estimate 


1994 

Estimate 


(Dollars  in  thousands) 

Maintenance  of  channels,  dams  and  spillways  .  $51,182  $51,187  $54,659 

Navigation  service  and  control  87,591  92,503  96,826 

Lock  operations  and  maintenance  55,657  58,724  60,778 

General  repair,  engineering  and 

maintenance  services  26,684  26,841  27,577 

Fire  and  facility  protection  services  14,815  14,362  14,860 

Public  services  payment  to  Panama  10,000  10,000  10,000 

Annuity  payment  to  Panama  10,000  10,000  10,000 

Net-tons-transited  payment  to  Panama  66,563  68,940  70,488 

General  canal  expense  22,258  21.321  22.037 

Total  transit  operations  $344,750  $353,878  $367.225 


Payments  to  Panama  include  $10  million  for  certain  public  services  to 
be  provided  by  Panaiiia,  a  fixed  annuity  of  $10  million,  and  an  annuity  based 
on  Panama  Canal  net  tonnage  transiting  the  canal.   These  payments  are 
prescribed  in  paragraph  5  of  Article  III  and  paragraphs  4(a)  and  4(b)  of 
Article  XIII  of  the  Panama  Canal  Treaty  of  1977. 

Vessel  traffic  volume  and  tolls  revenue  estimates  are  as  follows: 

1992  1993  1994 

Actual  Estimate  Estimate 
Ocean-going  transits  (over  300  Panama 

Canal  net  tons)  12,636  12,425  12,650 

Total  Panama  Canal  net  tons.  190,180    191,500    195,800 

Over  100  feet  beam  (ocean-going  transits)  ....     3,012     3,075     3,200 

Tolls  (dollars  in  thousands)  $368,663  $408,000^'  $417, 000^' 


-    Includes  the  effecl  of  9  9%  loll  rale  increase  effective  October  I,  1992  (FY  1993). 
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PANAMA  CANAL  COMMISSION 

Program  and  Performance 

Transit  Operationa  (Cont'd! 

Capital  obligations  for  1994  include  the  following  major  projects: 
$4.3  million  for  purchase  and  installation  of  a  damming  device;  $7.0 
million  for  replacement  of  the  craneboat  ATLAS;  $9.6  million  for  the 
Gaillard  Cut  widening/straightening  program;  and  $3.3  million  to  improve 
transit  facilities. 

2.   Supporting  services  -  The  services  performed  by  these  support 
activities  are: 

1992       1993       1994 

Actual    Estimate   Estimate 
(Dollars  in  thousands) 

Supply  and  logistical  services  $22,512  $23,928  $24,902 

Utilities  40,665  41,033  41,005 

Other  supporting  services  12.835  13, 158  13.638 

Total  supporting  services  376.012  S78. 124  $79.545 


Capital  obligations  for  fiscal  year  1994  include  improvements  to  the 
electrical  power  and  communication  systems  of  $.5  million;  improvements  to 
witer  systems  for  $.1  million  and  replacement  of  motor  vehicles  which  have 
exceeded  their  GSA  service  life  totaling  $2.5  million. 

3.  Administrative  expenses  (under  Congressional  limitation)  -  This 
category  includes  expenses  for  overall  direction  and  administration  of  the 
Commission.   It  also  includes  employment  costs  such  as  the  Federal 
employees  health  benefits  and  life  insurance  programs,  reimbursements  for 
health  and  education  services  provided  to  employees  and  dependents  at 
Department  of  Defense  facilities,  and  other  statutory  employment  costs. 

4.  General  expenses  (not  under  Congressional  limitation)  -  This 
category  includes  the  amortization  of  early  retirement  benefits  pursuant  to 
the  Treaty;  interest  expense  on  the  U.  S.  Government's  net  direct 
investment  in  the  Panama  Canal;  and  other  general  expenses  such  as  the 
personnel  development  program;  compensation  benefits  for  work  injuries 
under  the  Federal  Employees  Compensation  Act  (FECA);  alien  cash  relief 
payments  and  related  costs;  incentive  awards;  and  other  miscellaneous 
costs. 

5.  Financing  -  The  Commission  may  borrow  from  the  Treasury,  amounts 
not  exceeding  $100  million  outstanding  at  any  time.   This  authorization  is 
utilized  to  backstop  the  Commission's  obligations,  no  actual  cash 
withdrawals  against  it  have  been  made  or  are  planned  in  1994.   With  the 
total  borrowing  authority  utilized  as  a  resource,  the  Commission's 
unobligated  balance  at  September  30,  1994  is  estimated  at  $95.1  million. 
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PANAMA  CANAL  COMMISSION 
Program  and  Financing 

FY  1992  FY    1993      FY  1994 

Actual  Estimate    Estimate 

(Dollars  in  thousands) 
Program  by  Activities: 
Operating  expenses: 

1.  Transit  operations  $318,813  5333,677     $349,142 

2.  Suporting  operations  70,126  67,051       72,784 

3.  Administrative  expenses  47,800  50,058       51,742 

4.  Interest  expenses  11,499  12,000       12,000 

5.  Special  retirement  costs  15,144  15,144       15,144 

6.  Other  general  19,031  20,262       19,527 

7.  Contingency  payment  to  Panama  875  ...          ... 

Total  operating  expenses  483,288  498,192      520,339 

Capital  investment: 

1.  Transit  operation  projects  25,972  25,078       30,900 

2.  General  support  projects  4,107  5,943        5,013 

3.  Utilities  projects  6,347  6,979        2,887 

4.  Accomplishment  of  prior  year  slippage  ...  4,373        4,739 

5.  Unanticipated  delays/slippage  ...  -4,739       -4,367 

Total  capital  investment  36,426  37,634       38,672 

Total  obligations  519,714  535,826      559,011 

Financing: 

Recovery  of  prior  year  obligations  (-)  -882  ...          ... 

Balance  of  authority  to  borrow  withdawn  ...  8,733         ... 

Budget  authority  (gross)  $518,832  $544,559     $559,011 

Budget  Authority: 

Authority  to  borrow  (Indefinite,  P.L.  100-203).  $12,210  5  ...          $827 
Spending  authority  from  offsetting  collections 

(new)  $506,622  $544,559     $558,184 

Relation  of  obligations  to  outlays: 

Total  Obligations  $519,714  $535,826     $559,011 

Obligated  balance,  start  of  year: 

Authority  to  borrow  567  12,777        4,044 

Fund  balance  125,890  123,209      129,189 

Obligated  balance,  end  of  year  (-): 

Authority  to  borrow  -12,777  -4,044       -4,871 

Fund  balance  -123,209  -129,189     -131,740 

Adjustments  in  unexpired  accounts  (-)  -882  ...          ... 

Outlays  (gross)  $509,303  $538,579     $555,633 

Adjustment  to  budget  authority  and  outlays: 
Deductions  for  offsetting  collections: 

Non-Federal  sources  (-)  $-506,622  $-544,559    $-558,184 

Budget  authority  (net)  12,210  ...           827 

Outlays  (net)  $2,681  S-5,980      $-2,551 

Note:   Authority  to  borrow  is  available  to  the  Panama  Canal  Connmission  on  a 

permanent  indefinite  basis.   This  authority  is  limited  only  in  that  the  amount  of 

borrowing  outstanding  at  any  time  cannot  exceed  $100  million. 
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PANAMA  CANAL  COMMISSION 
Revenue  and  Expense 

FY  1992  FY  1993  FY  1994 

Actual  Estimate  Estimate 

(Dollars  in  thousands) 
Revenues: 

Transit  operations  $461,102  $501,082  $514,521 

Supporting  services  45,147  42,897  43,059 

Other  general  expenses  1,327  480  504 

Total  507,576  544,459  558,084 

Less  contribution  for: 

Capital  expenditures  ...  -13,000  -14,500 

Working  capital  -2,000  -2,000  -2,000 

Total  operating  revenues  505,576  529,459  541,584 

Expenses: 

Transit  operations  344,750  353,878  367,225 

Supporting  services  76,012  78,124  79,545 

Administrative  expense  under  limitation  47,745  50,258  51,742 

General  expense  not  under  limitation  40,638  43,630  43,072 

Total  operating  expenses  509,145  525,890  541,584 

Recovery  of  prior  years'  loss  ...  -3,569  ... 

Operating  margin  or  cost  {-)  $-3,569  S  ...  $  ... 


Detail  of  Offsetting  Collections 


Operating  Revenues  from: 

Tolls  

Capital  advance  

Working  capital  

Navigation  services  

Utilities  services  

Fire  protection  services  

All  other  operating  revenues 

Total  operating  revenues  . . . 

Operating  Revenues  from: 

Capital  advance  

Working  capital  

Sale  of  fixed  assets  

All  other  

Total  other  collections  .... 
Total  offsetting  collections  ... 


FY  1992 

FY  1993 

FY  1994 

Actual 

Estimate 

Estimate 

(Dolli 

ars  in  thousands) 

$368,663 

$408,000 

$417,000 

-13,000 

-14,500 

-2,000 

-2,000 

-2,000 

86,304 

87,232 

91,620 

44,097 

41,968 

42,104 

4,517 

4,479 

4,798 

3,995 

2,780 

2,562 

505,576 

529,459 

541,584 

13,000 

14,500 

2,000 

2,000 

2,000 

95 

100 

100 

-1,049 

... 

1,046 

15,100 

16,600 

$506,622 

$544,559 

$558,184 
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PANAMA  CANAL  COMMISSION 
Statement  of  Financial  Condition 


Assets : 

Fund  balance  with  treasury 

Accounts  Receivable: 

Federal  Agencies  

Public  

Subtotal,  accounts  receivable 

Advances  and  prepayments 

Inventories: 

Operating  consumables 

Property,  plant  &  equipment: 

Structures,  facilities  and  improvements.... 

ADP  software 

Equipment 

Construction-in-progress 

Land 

Allowance  (-) 

Sub-total,  property,  plant  and  equipment. 

Other  assets  

Total  Assests 

Liabilities : 
Accounts  Payable: 

Federal  Agencies 

Public 

Subtotal  accounts  payable 

Accrued  payroll  and  benefits 

Accrued  annual  leave  

Deposit  funds 

Actuarial  liabilities: 

Insurance  and  annuity  programs 

Other  liabilities  

Total  liabilities 

Equity: 
Revolving  fund: 

Cummulative  results 

Total  equity 

Total  liabilities  and  equity 


FY  1992 
Actual 


FY  1993 
Estimate 


FY  1994 
Estimate 


(Dollars  in  thousands) 
$124,542     $130,189    $132,740 


2, 

829 

2,943 

3,044 

6, 

738 

7,011 

7,104 

9, 

567 

9,954 

10,148 

236 

200 

200 

32, 

187 

31,037 

32,588 

714, 

851 

736,603 

759,225 

402 

402 

402 

286, 

519 

304,318 

318,782 

14, 

677 

16,581 

16,776 

21, 

,678 

21,678 

21,678 

-548, 

,905 

-577,660 

-606,985 

489, 

,222 

501,922 

509,878 

168, 

,596 

141,783 

117,525 

S824, 

,350 

$815,085 

$803,079 

$2, 

,134 

$1,979 

$2,038 

37, 

,355 

39,230 

36,498 

39 

,489 

41,209 

38,536 

7 

,602 

5,416 

5,498 

54 

,257 

59,310 

64,378 

1 

,333 

1,000 

1,000 

171 

,520 

147,661 

123,305 

77 

,898 

88,238 

98,111 

$352 

,099 

$342,834 

$330,828 

$472 

,251 

$472,251 

$472,251 

$472 

,251 

$472,251 

$472,251 

$824 

,350 

$815,085 

$803,079 
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PANAMA  CANAL  COMMISSION 

CONVERSION  TO  THE  METRIC  SYSTEM 

PUBLIC  LAW  100-418 


The  Panama  Canal  Conunieeion  has  designated  an  Ad  Hoc  Committee  to 
oversee  the  metric  conversion  effort,  and  they  in  turn  have  established  a 
Working  Group  to  accomplish  the  various  tasks.   As  a  part  of  the  Working 
Group's  initial  assessment  effort,  a  survey  of  all  Commission  activities 
has  been  performed  to  identify  the  databases  that  are  subject  to 
conversion.   Presently,  efforts  are  underway  to  develop  plans  scheduling 
conversion  for  those  databases  which  meet  the  economic  and  feasibility 
criteria.   At  this  time,  it  is  expected  that  the  basic  plan  will  be  in 
place  by  the  end  of  the  fiscal  year. 
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PANAMA  CANAL  COMMISSION 
Tolls  and  Traffic  Projections 

FY  1992  FY  1993      FY  1994 

Actual  Estimate    Estimate 

(Dollars  in  thousands) 
Tolls  Income 

Ocean-going  (over  300  Panama  Canal  net  tons).    $368,507  $407,855     $416,855 

Small  craft  156  145         145 

Total  tolls  revenue  $368,663  $408,000    $417,000 

Traffic  (number  of  transits) 

Ocean-going; 

Commercial 12,454  12,260      12,485 

United  States  Government  167  150         150 

Free  15  15          15 

Total  ocean-going  transits  12,636  12,425      12,650 

Small  craft  1,512  1,300       1,300 

Total  number  of  transits  14,148  13,725      13,950 

Average  number  ocean-going  transits  per  day  ...      34.5  34.0        34.7 

Panama  Canal  Commission  net  tons  (in  thousands) 

Ocean-going  190,091  191,430      195,730 

Small  craft  89  70          70 

Total  net  tons  190,180  191,500     195,800 

Toll  rate  (in  dollars) 

Laden  rate  per  PC  net  ton  $2.01  $2.21       $2.21 
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PANAMA  CANAL  COMMISSION 
Ocean-going  Transits  -  Distribution  by  Beam 


Total 

Less  tha 

n  80- 

More  than  80' 

Ocean- 
going 

Fiscal 

No.  of 

%  of 

No.  of 

%  of 

Year 

Transits 

Trnsts 

Total 

Trnsts 

Total 

1980 

13614 

7525 

55.3% 

6089 

44.7% 

1981 

13984 

7620 

54.5% 

6364 

45.5% 

1982 

14142 

6916 

48.9% 

7226 

51.1% 

1983 

11846 

5977 

50.5% 

5869 

49.5% 

1984 

11384 

5888 

51.7% 

5496 

48.3% 

1985 

11654 

6140 

52.7% 

5514 

47.3% 

1986 

12023 

6125 

50.9% 

5898 

49.1% 

1987 

12313 

6405 

52.0% 

5908 

48.0% 

1988 

12318 

6291 

51.1% 

6027 

48.9% 

1989 

12075 

6341 

52.5% 

5734 

47.5% 

1990 

12052 

6507 

54.0% 

5545 

46.0% 

1991 

12763 

6938 

54.4% 

5825 

45.6% 

1992 

12636 

6941 

54.9% 

5695 

45.1% 

1993  Estimate 

12425 

6900 

55.5% 

5525 

44.5% 

1994  Estimate 

12650 

7025 

55.5% 

5625 

44.5% 

More  than  100' 


No.  of 

%  of 

Trnsts 

Total 

2172 

16.0% 

2263 

16.2% 

2681 

19.0% 

2371 

20.0% 

2170 

19.1% 

2382 

20.4% 

2627 

21.8% 

2668 

21.7% 

2894 

23.5% 

2765 

22.9% 

2746 

22.8% 

2947 

23.1% 

3012 

23.8% 

3075 

24.7% 

3200 

25.3% 
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PANAMA  CANAL  COMMISSION 

Summary 

Tolls  Receipts,  Operating  Results  and  Personnel  Requirements 

FY  1992      FY  1993      FY  1994 
Actual      Estimate    Estimate 


(Dollars  in  thousands) 
I.   Tolls  Receipts 

Tolls  $368,663  $408,000     $417,000 

Less  contribution  for: 

Capital  expenditures  ...  -13,000      -14,500 

Working  capital  -2,000  -2,000       -2,000 

Net  tolls  revenue  $366,663  $393,000     $400,500 


II.   Operating  Results 

Net  tolls  revenue  $366,663  $393,000  $400,500 

Other  revenues  138,913  136,459  141,084 

Total  operating  revenues  505,576  529,459  541,584 

Expenses: 

Transit  operations  344,750  353,878  367,225 

Supporting  services 76,012  78,124  79,545 

Administrative  and  general  47,745  50,258  51,742 

Cost  of  early  retirement  benefits  ...  15,144  15,144  15,144 

Interest  11,492  12,000  12,000 

Other  general  expenses  14,002  16,486  15,928 

Total  operating  expenses  509,145  525,890  541,584 

Subtotal  -3,569  3,569 

Recovery  of  prior  year  loss  ...  -3,569  ... 

Net  $-3,569  $  ...  S  ... 


III.   Personnel  Requirements  (Total  basic  workyears) 

Transit  operations  6,580  6,700  6,740 

Supporting  services  1,214  1,199  1,206 

Administrative  and  general  775  804  804 

Total  8,569  8,703  8,750 
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PANAMA  CANAL  COMMISSION 
Other  Revenues 

FY  1992  FY  1993  FY  1994 

Actual  Estimate  Eatimate 

(Dollars  in  thousands) 

Transit  reservation  fees  $13,800  $11,500  $12,000 

Navigation  service  and  control: 

Harbor  pilotage 3,201  2,851  2,951 

Handling  ship's  lines  28,905  30,369  32,526 

Tug  and  launch  services  40,113  42,220  43,834 

Other  285  292  309 

Power  system  29,675  28,000  28,103 

Water  system  12,357  12,015  12,015 

All  other  revenues  10,577  9,212  9,346 


Total  other  revenues  $138,913    $136,459    $141,084 
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PANAMA  CANAL  COMMISSION 
Summary  of  Operating  Expenses  by  Progreun 


FY  1992 
Actual 


FY  1993 
Estimate 


FY  1994 

Estimate 


(Dollars  in  thousands) 


Transit  Operations 


Maintenance  of  channels,  dams  and  spillways  .  $51,182 

Navigation  services  and  control  87,591 

Locks  operations  and  maintenance  55,657 

General  repair,  engineering  and  maintenance  .  26,684 

Fire  and  facility  protection  14,815 

General  canal  expense  108,821 

Total  transit  operations  344,750 

Supporting  Services 


Logistical  services  

Motor  transportation  

Power  system  

Communications  system  

Water  system  

Central  chilled  water  system 
General  support  services  . . . . 

Total  supporting  services  . 

Administrative  and  General 


10,101 
12,411 
19,317 
11,345 
8,363 
1,640 
12,835 

76,012 


S51,187 
92,503 
58,724 
26,841 
14,362 

110,261 

353,878 


10,937 
12,991 
19,805 
11,238 
8,454 
1,541 
13,158 

78,124 


$54,659 
96,826 
60,778 
27,577 
14,860 

112,525 

367,225 


11,530 
13,372 
18,711 
11,978 
8,681 
1,635 
13,638 

79,545 


Under  Congressional  Limitation: 

Executive  direction  11,470 

Operations  direction  1,973 

Financial  management  14, 342 

Personnel  administration  4,345 

Employment  costs  15,615 

Total  under  limitation  47,745 

Not  Under  Congressional  Limitation: 

Cost  of  early  retirement  benefits  15,144 

Interest  11,492 

Other  general  expenses  14 , 002 

Total  administrative  and  general  88,383 

Total  operating  expenses  $509,145 


12,918 

13,508 

2,232 

2,351 

15,274 

16,015 

4,644 

4,869 

15,190 

14,999 

50,258 


15,144 
12,000 
16,486 

93,888 

$525,890 


51,742 


15,144 
12,000 
15,928 

94,814 

$541,584 
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PANAMA  CANAL  COMMISSION 

Summary  of  Operating  Expenses 

by  Major  Classification 

FY  1992  FY  1993  FY  1994 

Actual  Estimate  Estimate 

(Dollars  in  thousands) 

Payroll  and  related  costs  $276,602  $286,168  $298,140 

Supplies  and  materials  50,695  50,477  53,585 

Treaty  payments  to  Panama  86,563  88,940  90,488 

Cost  of  early  retirement  benefits  15,144  15,144  15,144 

Interest  on  U.S.  Government  investment  11,492  12,000  12,000 

Other  direct  expense  43,578  51,076  51,593 

Depreciation  27,535  24,364  25,156 

Accruals  and  other  costs  20,783  20,116  20,566 

Deduct:  credit  for  capital  work  -3,145  -2,811  -2,816 

credit  for  reserves  -20,102  -19,584  -22,272 


Total  operating  expenses  $509,145     $525,890    $541,584 
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PANAMA  CANAL  COMMISSION 

Transit  Op«ratlons 

Maintananc*  o£  Channals,  Dams  and  Spillways 


Mission  Stat«»snt 

To  maintain  proper  navigation  dspth  in  the  channel.   It  also  includes:  (1) 
observation  and  study  of  meteorological,  hydrographic,  and  seismologic 
conditions  and  (2)  operation  and  maintenance  of  a  wide  range  of  equipment  and 
facilities  such  as  channel  lights,  beacons,  buoys  and  other  navigation  aids,  the 
dams  and  spillways,  and  other  earth  works  and  structures  adjacent  to  the 
waterway. 

This  function  includes  such  major  activities  as: 

DredqinQ  operation  -  Operation  of  dredges  HINDI  and  CHRISTENSEN,  including 
running  maintenance  performed  by  the  crews,  supplies  and  materials,  and 
supporting  equipment  including  pipe  lines,  launch  and  tug  support. 

Other  support  equipment  -  Operation  of  the  dredging  tug  and  launch  fleet, 
craneboat  ATLAS,  and  the  floating  cranes  HERCULES  and  GOLIATH. 

Drilling  and  blastinq  operations  -  Operation  of  the  drillboat  THOR,  including 
explosives,  and  the  land  coredrill  equipment  used  for  Canal  maintenance  and 
improvement,  bank  stabilization  progr6un,  and  instrumentation  of  dams  and 
spillways. 

Meteoroloqv-hvdroqraphv  survey  -  Operation  of  the  Meteorological  and 
Hydrographic  Branch,  which  manages  the  water  resources  and  performs  hydrographic 
surveys  of  the  Canal  to  determine  dredging  requirements.   Functions  include 
operation  and  maintenance  of  rainfall  measurement  stations,  performance  of 
meteorological  forecasts,  flood  control,  and  topographic  surveys. 

Maintenance,  repairs  and  overhaul  services  -  Cost  of  the  major  maintenance  and 
overhaul  of  dredging  floating  equipment  is  generally  accomplished  by  the 
Industrial  Division.   This  also  includes  the  maintenance  and  repair  of  the 
Canal's  navigational  aids  and  Dredging  Division  facilities. 

All  other  -  Includes  remedial  work  on  slide  areas,  maintenance  of  the  Atlantic 
breakwater,  bank  erosion,  maintenance  of  dams  and  spillways,  oil  pollution  and 
debris  control,  and  other  projects  to  ensure  the  safety  and  stability  of  the 
Canal. 

Accrual  for  overhaul  of  dredqinq  tuqboat  fleet  -  Provides  for  overhaul  and 
maintenance  on  the  Commission's  dredging  tugboat  fleet.   The  performance  of  such 
work  is  allocated  to  operations  through  an  annual  provision  based  on  planned 
overhaul,  major  maintenance  and  emergency  work. 


IS 
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PANAMA  CANAL  COMMISSION 

Transit  Operations 

Maintenance  of  Channels,  Dams  and  Spillways 


FY  1992 
Actual 


Ft   1993 
Estimate 


FY  1994 
Estimate 


Operating  expenses  (Dollars  in  thousands) 

Payroll  and  related  $22,276  $22,571  $23,212 

Fuel  1,433  1,250  1.250 

Supplies  and  materials  3,849  4,148  S,58a 

Other  direct  costs  3,918  2,988  4,679 

Commission  maintenance  and  power  services  ....     8,386  8,635  8,286 

Depreciation  10,843  11,145  11,191 

Accrual  for  overhaul  of  dredging  tugboat  fleet      479  530  540 

Total  operating  expenses  51,184  51,267  54,739 

Operations  credit  for  capital  performance  ....       -2  -80  -80 

Net  operating  expenses  51,182  51,187  54,659 

Unfunded  adjustments  to  net  operating  expenses   -10,799  -11,508  -10,542 

Change  in  selected  resources  -1, 181  18  17 

Total  operating  obligations  $39,202  $39,697  $44,134 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  coat  escalation  $1,464  $1,052 

Program/workload  requirements; 

Payroll  and  related  -708  109 

Supplies  and  materials  16  1 ,  307 

Other  direct  costs  -937  1,687 

Commission  maintenance  and  power  services  -105  -739 

Depreciation  302  46 

Accrual  for  overhaul  of  dredging  tugboat  fleet  51  10 

Credits  to  operations  -78 

Total  progreun/workload  requirements  -1,459  2,420 

Projected  increase/-decrease  to  net  operating  expenses  $5  $3,472 

Explanation  of  progreun/workload  requirements 


FY  1992  to  FY  1993 

The  reduction  in  payroll  is  mainly  due  to  an  overall  reduced  requirement  for 
personnel  support  for  dredging  operations.   The  increase  in  supplies  is 
primarily  due  to  drilling  and  blasting  supplies  for  the  Gaillard  Cut  and  spare 
parts  and  components  for  dredge  MINOI,  partially  offset  by  reduced  fuel 
recjuirements  for  dredging  operations.   Decreased  other  direct  costs  are  due 
to  completed  prior-year  dredging  repair  and  maintenance  contracts.   The  change 
in  Commission  services  reflects  repair  work  to  barges,  dump  scows,  crane 
GOLIATH,  drillboat  THOR,  offset  by  the  completion  of  dredge  HINDI  and  crane 
HERCULES  overhauls. 


FY  1993  to  FY  1994 

The  slight  increase  in  payroll  costs  is  mainly  due  to  promotion  of  apprentices 
to  journeyman  level.   The  increase  in  supplies  and  materials  is  mostly  due  to 
procurements  for  the  dipper  and  suction  dredge  operations  at  Gaillard  Cut. 
Increased  other  direct  costs  reflect  contract  maintenance  work  on  the  dredge 
CHRISTENSEN.   The  variation  in  Commission  maintenance  services  reflects  overhaul 
and  maintenance  and  repair  of  barges,  dredge  CASCADAS,  and  craneboat  ATLAS, 
offset  by  the  completion  of  repairs  to  crane  GOLIATH,  dump  scows,  drillboat  THOR, 
dredge  CHRISTENSEN,  and  Gatun  spillway  gates. 
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PANAMA  CANAL  COMMISSION 

Transit  Operations 

Navigation  Scrvic*  and  Control 


Hitti9a  fftH^WtBt 


To  provide  saf*  and  afficiant  transit  of  vassals  through  ths  Canal  and  in  ths 
tsminal  port  areas. 

Ths  Navigation  Ssrvics  and  Control  function  is  rssponsibls  for  vassal  transits 
through  tha  Canal,  vassal  docking,  and  ralatad  sarvicas  such  as  tug  and  launch 
sarvica,  boarding  and  admeasuring  sarvicas,  traffic  control,  and  linahandling 
services . 

Included  in  this  function  are  such  major  activities  as: 

Transit  and  port  pilotage  -  Provides  pilotage  of  transiting  vessels  and  vessel 
movement  in  and  around  harbors  and  piers,  administrative  and  special  duty 
assignments  given  to  pilots,  and  advisory  pilotage  furnished  by  Dredging 
Division  for  pilotage  of  small  vessels  through  the  Canal.   Also  included  are 
other  miscellaneous  expenses  related  to  pilotage. 

Vessel  control,  admeasureeent  and  dispatch  -  Includes  vessel  control  and 
dispatch  costs  connected  with  Marine  Traffic  Control  Center,  the  Ship  Data  Bank 
Control  Center,  and  signal  station  operations.   The  admeasuring  operation 
provides  boarding  party  services  and  measurement  of  the  vessel  cargo-carrying 
areas  for  determination  of  tolls  assessment. 

Handling  ships'  lines  -  Provides  deckhand  services  including  related  supervision 
and  clerical  personnel;  contract  bus  service  to  remote  work  sites;  and  other 
general  activities  associated  with  handling  ships'  lines. 

Tug  and  launch  operations  -  Tug  operations  include  services  connected  with 
Commission  tug  operations.  Port  Engineer  and  towboat  shore  stations,  tug  crews 
(master,  engineers,  oilers,  seamen  leaders,  and  seamen);  operating  supplies  and 
materials  (fuel,  oil,  lines  and  other  consumables);  and  other  services  related 
to  the  operation  of  tug  fleet.   Commission  launch  operations  include  launch 
crews  and  launch  dispatchers,  related  supplies  and  materials  (fuel  and  other 
consumables);  and  other  general  activities  associated  with  launch  services. 

Maritime  training  program  -  Provides  maritime  training  including  related 
supervision  and  clerical  personnel;  personnel  services  of  pilots-in-training  and 
tot«boat  trainees  (apprentice  mate  trainees,  mates,  assistant  engineers  and 
engineer  trainees);  operating  supplies  and  materials  (VHS  tapes,  textbooks, 
software  prograoM,  and  audio-visual  aids);  and  other  general  expenses  directly 
related  to  maritime  training. 

SupervlslOB  and  general  operatiens  -  Includes  divisional  management, 
administration  and  general  support  operations,  personnel  services,  materials  and 
supplies,  and  other  general  services  associated  with  the  navigation  and  control 
function. 

Accrual  for  evarhanl  ef  navigation  tuoboat  fleet  -  Provides  for  overhaul  and 
■Mintenance  on  the  Commission's  navigation  tugboat  fleet.   The  performance  of 
such  work  is  allocated  to  operations  through  an  annual  provision  based  on 
planned  overhaul,  major  maintenance  and  emergency  work. 
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PANAMA  CANAL  COMMISSION 

Transit  Operations 

Navigation  Service  and  Control 


FY  1992      FY  1993      TY    1994 
Actual     Estimate    Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  $73,375  $77,893  $81,769 

Fuel  1,957  1,947  2,005 

Supplies  and  materials  2,004  1,733  1,869 

Other  direct  costs  1,163  1,964  1,960 

Commission  maintenance  and  power  services  .     2,229  1,865  1,916 

Depreciation  2,822  2,725  2,712 

Accrual  for  overhaul  navigation  tugboat  fleet     4,046  4,376  4,595 

Total  operating  expenses  87,596  92,503  96,826 

Operations  credit  for  capital  performance  ....       -5  ...  ... 

Net  operating  expenses  87,591  92,503  96,826 

Unfunded  adjustments  to  net  operating  expenses   -2,638  -2,310  -2,188 

Change  in  selected  resources  425  110  -152 

Total  operating  obligations  $85,378  $90,303  $94,486 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $3,888  $1,257 

Program/workload  requirements: 

Payroll  and  related  844  2,851 

Supplies  and  materials  -384  86 

Other  direct  costs  756  -49 

Commission  maintenance  and  power  services  -430  -28 

Depreciation  -97  -13 

Accrual  for  overhaul  navigation  tugboat  fleet  330  219 

Credit  to  operations  5 


Total  progreun/worlcload  requirements  1,024       3,066 


Projected  increase/-decrease  to  operating  expenses  ....      $4,912      $4,323 
Explanation  of  program/workload  requirements 


FY  1992  to  FY  1993 

The  change  in  payroll  and  related  is  mainly  due  to  a  reduced  level  of  vacant 

positions  and  FY  1992  accounting  adjustments.   The  decrease  in  supplies  and 

materials  is  due  to  reductions  in  operating  supply  requirements  for  tugs, 

linehandling  and  launch  operations.   The  increase  in  other  direct  expenses 

is  primarily  due  to  rehabilitation,  repair  and  improvements  to  tug,  launch  and 

other  navigation  facilities.   The  reduction  in  Commission  maintenance  services 

is  primarily  due  to  a  reduced  level  of  required  maintenance  on  Commission 

launches. 

FY  1993  to  FY  1994 

The  change  in  payroll  and  related  is  mainly  due  to  the  increased  marine 
staffing  requirements  for  the  maritime  training  program  and  transit 
linehandling  requirements.   The  increase  in  supplies  and  materials  is  primarily 
due  to  procurement  of  tug  replacement  parts  and  linehandling  uniforms. 
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PANAMA  CANAL  COMMISSION 

Transit  Operations 

Locks  Operations  and  Maintenance 

Mission  Sf  teaent 

To  provide  safe  and  efficient  handling  of  vessels  through  the  locks;  maintain 
lock  structures  and  appurtenances;  and  perform  periodic  major  overhauls  of  the 
underwater  portions  of  the  locks. 

Included  in  this  function  are  such  major  activities  asi 

Lockage  eneratiens  -  Included  in  this  activity  are  personnel  associated  with 
handling  vessels  at  the  locks  (towing-locomotive  operators,  lockmasters,  control 
house  personnel,  and  boatmen)  in  coordination  with  other  activities  having 
responsibilities  for  direction  and  control  of  ship  movement  in  the  Canal. 

Locks  maintenance  and  repairs  -  Provides  for  the  repairs  and  maintenance  of 
machinery,  equipment  and  structures  at  the  three  sets  of  locks. 

Supervision  and  general  -  Management  and  general  operations  personnel  services 
cost;  supplies  and  materials;  and  other  general  expenses. 

Accrual  for  lock  overhauls  -  The  method  used  for  accruing  the  cost  of 
overhauling  the  locks  is  a  moving  average  recognizing  differences  in  the  actual 
and  estimated  costs  as  they  become  known. 

Schedule  of  Overhaul  Expenditures 

Expenditure 
Fiscal  (Dollars 

_1SA£_  Description  of  work  in  thousands I 

1993  Overhaul  Gatun  miter  gates  (MGs)  25,  26,  27,  and  28; 
rehabilitate/paint  MGs  29,  30,  31,  and  32;  conversions 
and  repairs  to  Rising  stem  Valves  (RSVs)  and  Cylindrical 

Valves  (CVs)   $8,001 

Preparatory  work  for  FY  1994  overhaul 200 

Repair  and  overhaul  caisson  and  other  miscellaneous  work  494 
Purchase,  repair  and  install  2  CVs  and  4  RSVs  and  other 

miscellaneous  work  at  Pedro  Miguel   449 

Miscellaneous  maintenance  and  repairs  at  Miraflores  .  .  .  129 

Total S9.273 

1994  RSVs  and  CV  overhaul  at  Gatun.   Includes  procurement, 

rehabilitation,  reconditioning,  and  painting  $8,040 

Remove,  paint,  and  rehang  MGs  17,  18,  19,  20 1,063 

Preparatory  work  for  FY  1995  overhaul 200 

Repair  4  RSVs  and  other  miscellaneous  %fork  at  Pedro 

Miguel 138 

Remove,  paint,  and  rehang  MGs  120  and  121  and  other 

miscellaneous  work  at  Miraflores  682 

Repair  pumps  and  other  overhaul  equipment  454 

Total S10.577 
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PANAMA  CANAL  COMMISSION 

Transit  Operations 

Locks  Operations  and  Maintenance 

FY  1992 
Actual 


FY  1993 
Estimate 


FY  1994 
Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related $30,921  $31,500  $32,470 

Supplies  and  materials  5,222  6,797  6,684 

Other  direct  costs  1,478  1,959  2,364 

Commission  maintenance  and  power  services  ....  3,843  4,778  5,186 

Depreciation  3,892  3,930  4,046 

Accrual  for  loclcs  overhaul  10,594  9,760  10,028 

Total  operating  expenses  55,950      58,724      60,778 

Operations  credit  for  capital  performance  ....     -293         ...         ... 

Net  operating  expenses  55,657      58,724      60,778 

Unfunded  adjustments  to  net  operating  expenses   -4,018      -4,417      -3,497 
Change  in  selected  resources  -Ill  17         351 

Total  operating  obligations  $51,528     $54,324     $57,632 

Analysis  of  projected  increaseZ-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $1,833      $1,202 

Program/workload  requirements: 

Payroll  and  related  -918  173 

Supplies  and  materials  1,422  -302 

Other  direct  costs  447  370 

Commission  maintenance  and  power  services  786  227 

Depreciation  38  116 

Accrual  for  locks  overhaul  -834  268 

Credits  to  operations  293 

Total  program/workload  requirements  1,234         852 

Projected  increaseZ-decrease  to  operating  expenses  ....      $3,067      $2,054 

Explanation  of  progreunZworkload  requirements 

FY  1992  to  FY  1993 

The  change  in  payroll  and  related  is  primarily  due  to  a  reduction  in  temporary 
employments,  overtime,  and  a  reduced  level  of  vacant  positions.   The  increase 
in  supplies  and  materials  is  mainly  attributable  to  requirements  for  locks 
overhaul,  and  in  support  of  major  maintenance  projects.   The  increase  in  other 
direct  expenses  is  primarily  due  to  contract  services  to  manufacture  a  softnose 
for  Hiraf lores  locks.  The  change  in  capital  performance  is  due  to  the  completion 
of  work  on  the  Gatun  South  turntable  project. 

FY  1993  to  FY  1994 

The  change  in  payroll  and  related  is  mainly  due  to  varying  requirements  for 
locks  overhaul,  partially  offset  by  a  reduced  level  of  vacant  positions.   The 
decrease  in  supplies  and  materials  is  primarily  due  to  completion  of  major 
maintenance  projects  such  as,  replacement  of  locomotive  crane  cabs  and  repairs 
to  rubber  fenders  on  the  approach  wall.   The  change  in  other  direct  expenses 
is  mostly  due  to  the  completed  manufacture  of  a  softnose  for  Miraflores  locks, 
partially  offset  by  improvements  to  the  dry  rooms  and  the  locks  illumination 
system. 
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PANAMA  CANAL  COMMISSION 

Tranalt  and  Oparatlona 

Caneral  Rapair,  Enginsaring  and  Maintananca  Sarvicaa 

Miaaion  Stataaant 

Thla  activity  providaa  tha  wida  ranga  of  maintananca  and  rapair  work  on 
■tructuraa,  floating  aquipmant,  and  shop  and  construction  aquipnant  nacaaaary 
for  tha  aafa  and  afficiant  oparation  of  tha  total  Canal  antarpriaa.   Includad 
ara  ralatad  anginaaring  aarvicas  such  as  survays,  praparation  of  daaigns,  cost 
estimatas  and  spacif ications  for  work,  and  tha  ganaral  suparvision  nnd 
administration  of  construction  work  parformad  for  tha  Comnission  by  privata 
contracting  fims. 

Included  in  this  function  ara  such  major  activitlas  aas 

Oenaral  aaintananca  aarvics  -  Provides  maintenance  and  improvements  to 
Commiesion  buildings,  employee  housing,  and  certain  sewer  systems;  locks 
rehabilitation  work  and  overhaul  support  (exclusive  of  work  performed  by 
contract).   Includes  cost  of  operating  an  environmental  and  testing  laboratory 
in  the  Water  and  Laboratories  Branch  at  Miraf lores.   Functions  of  the  laboratory 
include  tests  on  construction  materials;  miscellaneous  chemicals  and  physical 
analyses;  testing  of  such  items  as  paint,  oil,  corrosion  products,  and  soils, 
monitoring  salt  and  fresh  water  quality;  air  quality  testing;  and  analysis  of 
oil  and  industrial  hygiene  samples. 

Vessel  repair  services  -  Operation  of  the  repair  facility  for  Commission 
floating  equipment  including  design,  overhaul,  and  repair;  operation  of  an 
instrument  repair  shop;  maintain  salvage  and  diving  capability;  operation  of 
shops  for  the  manufacture  and  repair  of  machine  parts;  operation  of  tug/locks 
miter  gate  repair  facilities;  performs  marine  damage  surveys;  and  inspect  and 
certify  cranes  and  elevators. 

E^'ctrical  ■aintenance  service  -  Provides  electrical  maintenance  and  repair 
service  for  all  Commission  buildings  and  employee  housing  including  electrical 
maintenance  support  to  other  Commission  units  as  required. 

Sanitation  and  grounds  expense  -  Provides  environmental  sanitation  and  grounds 
care  in  Canal  operating  and  Commission  housing  areas.   Also  included  are  the 
operation  and  maintenance  of  the  sanitary  landfill  disposal  sites,  one  each  on 
the  Atlantic  and  Pacific  sides  of  the  Isthmus. 

Engineering  services  -  Provides  engineering  and  architectural  designs, 
estimates,  specifications,  and  pre-contract  functions;  special  engineering 
studies  as  required;  and  annual  inspection  maintenance  program  of  Commission 
buildings  and  structures. 

Contract-inspaction  service  -  Provides  those  services  necessary  for  the 
management  of  contract  construction  work  for  the  Comnisaion,  including  contract 
formulation  and  award,  quality  and  safety  assurance,  construction  problem 
resolutions,  contract  modification,  and  payment  approval. 
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PANAMA  CANAL  COMMISSION 

Transit  Operations 

General  Repair,  Engineering  and  Maintenance  Services 


FY  1992      F5f  1993      FY  1994 
Actual     Estimate    Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  $44,963  $45,891  $47,542 

Supplies  and  materials  12,535  12,950  13,515 

Other  direct  costs  1,754  2,219  1,724 

Commission  maintenance  and  power  services  ....  1,687  1,884  2,039 

Depreciation  1,584  1,568  1,624 

Total  operating  expenses  62,523      64,512      66,444 

Operations  credit  for  capital  performance -2,483      -2,450      -2,455 

Credit  for  maintenance  services 

to  other  activities  -33,356     -35,221     -36,412 

Net  operating  expenses  26,684      26,841      27,577 

Unfunded  adjustments  to  net  operating  expenses   -1,584      -1,568      -1,624 
Change  in  selected  resources  -300        -225        -100 

Total  operating  obligations  $24,800     $25,048     $25,853 

Analysis  of  projected  increaseZ-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $1,251         $98 

Progr2un/workload  requirements: 

Payroll  and  related  -1,325  434 

Supplies  and  materials  24  177 

Other  direct  costs  421  -538 

Commission  maintenance  and  power  services  135  86 

Depreciation  -16  56 

Credits  to  operations  -333  423 

Total  progrcun/workload  requirements  -1,094         638 

Projected  increase/-decrease  to  operating  expenses  ....        $157        $736 

Explanation  of  progr2un/worlcload  requirements 

FY  1992  to  FY  1993 

The  variations  in  payroll,  supplies  and  materials,  other  direct  costs. 
Commission  services,  and  the  offset  in  operational  credits  reflect  the 
completion  of  overhaul  work  to  Caisson  No. 2,  the  crane  HERCULES  and  other 
maintenance  requirements  throughout  the  Commission.   The  remaining  offset  is 
primarily  due  to  maintenance  of  plant  and  facilities  within  the  maintenance 
service  organizations. 

FY  1993  to  FY  1994 

The  variation  in  payroll  and  related  costs  primarily  reflects  an  increase  in 
occupancy  of  positions  due  to  various  maintenance  requirements  throughout  the 
Commission.   The  change  in  other  direct  costs  reflects  completion  and  a  reduced 
requirement  for  contractual  maintenance  support  for  overhauls  and  other 
maintenance  programs. 
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PANAMA  CANAL  COMMISSION 

Transit  Op«rations 

Pir«  and  Facility  Protection 

Miaaion  Itaf — at 

Provide  fir*  and  facility  protection  aarvicaa  in  the  Canal  operating  area*  aa 
specified  under  the  Treaty  and  in  accord  with  joint  agreements  between  the 
Republic  of  Panama  and  the  Connies ion. 

Included  in  this  function  are  such  major  activities  asi 

Pire  proteetien  -  Pirefighting  and  fire  protection  services  throughout  Panama 
Canal  Commission  areas,  defense  sites,  military  areas  of  coordination,  and  ships 
in  Canal  waters.   In  most  of  these  areas,  firefighting  is  done  in  cooperation 
with  the  Cuerpo  de  Bomberos  de  Panama  (Pire  Department  of  Panama). 

Facility  protection  -  Protection  and  security  of  selected  Connission 
installations  which  are  vital  to  the  operation,  management,  and  maintenance  of 
the  Panama  Canal. 
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PANAMA  CANAL  COMMISSION 

Transit  Operations 

Fire  and  Facility  Protection  Services 


FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related $12,834  $13,327  $13,594 

Supplies  and  materials  498  527  541 

Other  direct  costs  123  178  298 

Commission  maintenance  services  215  187  218 

Depreciation  105  143  209 

Reclassify  improvements  to  fire  facilities  ...  1,040  ...  ... 


Total  operating  expenses  14,815      14,362      14,860 

Unfunded  adjustments  to  net  operating  expenses   -1,145        -143        -209 
Change  in  selected  resources  38  -8  -6 


Total  operating  obligations  $13,708     $14,211     $14,645 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $655        $294 

Program/workload  requirements: 

Payroll  and  related  

Supplies  and  materials  

Other  direct  costs  

Commission  maintenance  services  

Depreciation  

Reclassify  improvements  to  fire  facilities  

Total  program/workload  requirements  

Projected  increase/-decrease  to  operating  expenses  .... 

Explanation  of  program/workload  requirements 


-137 

•  •  • 

14 

-2 

49 

116 

-32 

24 

38 

66 

-1,040 

•  •  • 

-1,108 

204 

$-453 

$498 

FY  1992  to  FY  1993 

The  reduction  in  payroll  is  primarily  due  to  reduced  overtime  requirements 

in  fire  protection  training.   The  increase  in  supplies  and  materials  is  mainly 

due  to  the  purchase  of  emergency  medical  services,  and  fire  prevention 

supplies.   The  increase  in  other  direct  costs  is  primarily  due  to  purchase 

of  fire  equipment,  fixtures,  canal  protection  uniforms  and  maintenance  and 

repair  of  facilities. 

FY  1993  to  FY  1994 

The  increase  in  other  direct  costs  is  mainly  due  to  contract  maintenance  work 
for  security  projects,  such  as  illumination  of  the  perimeter  of  Cerro  Pelade, 
an  explosives  storage  area,  fire  exits  and  visitor  control  points  at  the 
administration  building  in  Balboa  Heights. 
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PANAMA  CANAL  COMMISSION 

Transit  Operations 

General  Canal  Expense 


Mi»«ion  Statement 


Expenses  of  supporting  transit  operations  not  assignable  to  individual 
activities. 

Included  in  this  function  are  such  major  activities  as: 

Apprentice  and  other  trainees'  salaries  -  Salaries  of  1st  and  2nd  year 

apprentices  training  for  craft  positions.   Also  includes  salaries  of  pilot 
trainees  under  the  Pilot  Understudy  Program  and  trainees  under  the  Career  Intern 
and  Cooperative  Education  Programs. 

Occupational  health  and  safety  -  Prevention  of  occupational  diseases  and 
injuries  through  surveys  of  industrial  operations,  as  well  as,  monitoring  the 
health  aspects  of  the  Commission's  adherence  to  the  Occupational  Safety  and 
Health  Act  of  1970,  Public  Law  91-596. 

Technical  resources  center  -  Operation  of  a  technical  library  which  provides 
professional  reference  service  to  the  Commission. 

Area- Coordinators  -  Responsible  for  liaison  with  Government  of  Panama. 

Board  of  local  inspectors  -  Board  operation  which  includes  principally 
investigations  of  marine  accidents,  including  accidents  in  and  outside  the  locks 
and  in  the  terminal  port  areas  involving  Commission  personnel  and  equipment. 

Treaty  costs  -  Include  payments  to  Panama  pursuant  to  Articles  III  and  XIII  of 
the  Panama  Canal  Treaty  of  1977  and  the  costs  associated  with  the  Treaty-related 
transfer  of  housing  units  to  Panama. 

Health  services  provided  by  POD  -  Health  services  for  eligible  individuals, 
their  widows  and  dependents  in  the  following  categories:   (1)  Disability  relief 
annuitants;  (2)  Civil  Service  annuitants  (U.S.  citizens  retired  before  July  1, 
1960  and  non-U. S.  citizens  retired  before  November  1,  1970). 

Catastrophe  insurance  -  Insurance  coverage  to  protect  against  major  and 
unpredictable  revenue  losses,  third  party  liability,  and  other  expenses  arising 
from  catastrophic  accidents. 

Accrual  for  aarine  accidents  and  casualty  losses  -  Annual  accrual  for 
Commission's  "self-insurance"  for  marine  accident  costs  and  other  casualty 
losses. 
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PANAMA  CANAL  COMMISSION 

Transit  Oparations 

Gen«ral  Canal  Exp«n8« 

FY  1992  FY  1993  FY  1994 

Actual  Eatlmat*  Estlmat* 

Operating  •xpensss:  

<Dollar«  in  thousands) 

Payroll  and  rslatsds 

Apprantic*  and  othar  trainaas'  salaries  ....    $2,875  $3,222  $3,919 

Occupational  health  and  safety  2,937  3,167  3,230 

Technical  resources  center  476  483  493 

Area  coordinators  383  407  41S 

Board  of  local  inspectors  320  365  373 

Other  payroll  and  related  16  36  45 

Supplies  and  materials  183  153  157 

Other  direct  costs: 
Treaty  derived  costs 

Payment  to  Panama  for  public  services  ....    10,000  10,000  10,000 

Fixed  annuity  payment  to  Panama  10,000  10,000  10,000 

Panama  Canal  net-tons  transiting  payment 

to  Panama 66,563  68,940  70,488 

Health  services  provided  by  DOO  2,217  3,426  3,455 

Catastrophe  insurance  2,866  3,378  3,385 

Other  824  947  768 

Commission  maintenance  and  power  services  ....    1,108  705  765 

Depreciation  3,866  882  882 

Accrual  for  marine  accidents  and 

other  casualty  losses  4,187  4,150  4,150 

Total  operating  expenses  108,821  110,261  112,525 

Unfunded  adjustments  to  net  operating  expenses   -3,865  -179  -145 

Change  in  selected  resources  116  12  12 

Total  operating  obligations  $105,072  $110,094  $112,392 

Analysis  of  projected  increaseZ-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $3,156  $496 

Program/workload  requirements:  

Payroll  and  related  358  657 

Tonnage  payments  to  Panama  475  1, 548 

Other  direct  costs  -2,549  -437 

Total  program/workload  requirements  -1,716  1,768 

Projected  increase/-decrease  to  operating  expenses  ....  $1,440  $2,264 


Explanation  of  program/ work load  requirements 

FY  1992  to  FY  1993 

The  variation  in  payroll  is  mainly  due  to  a  reduced  level  of  vacant  position* 
in  the  Comaission's  training  program.   Tonnage  payments  increase  is  due  to  a 
slight  increase  in  traffic.   The  variation  in  other  direct  costs  is  mostly  due 
to  a  reduction  in  DOO  health  sponsorship  due  to  attrition  of  those  eligible, 
and  an  adjustment  in  the  allowance  for  composite  depreciation. 

FY  1993  to  FY  1994 

Payroll  and  related  increase  is  due  to  the  acceleration  of  the  Comaission's 

training  program.   Tonnage  payments  to  Panama  increase  is  due  to  a  slight 

increase  in  traffic.   The  decrease  in  other  direct  costs  is  primarily  due  to  a 

reduction  in  health  services  provided  by  DOD  due  to  attrition  of  those 

eligible,  and  relocation  completion  of  the  office  of  the  Board  of  Local 

Inspectors. 
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PANAMA  CANAL  COMMISSION 
Supporting  Services 
Logistical  Services 


Mission  Sts f aent 

This  service  is  comprised  of  the  storehouse  operations  and  provides  the  required 
capabilities  for  the  purchasing,  warehousing  and  issuing  necessary  to  assure 
supply  availability  for  scheduled  projects,  routine  operations,  and  emergency 
needs  of  Commission  units.   This  includes  operation  of  a  procurement  office  in 
New  Orleans;  collecting  and  processing  scrap  for  sale;  and  public  sale  of 
surplus  and  obsolete  equipment  and  materials. 

Included  in  this  function  are  such  major  activities  as: 

Procurement  and  warehoute  operations  -  Provides  for  procuring  and  maintaining  an 
inventory  of  supplies  and  materials  required  for  day-to-day  operations. 

Excess  disposal  -  Provides  for  the  public  sale  of  surplus  and  obsolete  equipment 
and  material. 
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PANAMA  CANAL  COMMISSION 
Supporting  Services 
Logistical  Services 


FY  1992 
Actual 


FY  1993 
Estimate 


FY  1994 
Estimate 


(Dollars  in  thousands) 


Operating  expenses: 

Payroll  and  related  $S,33S 

Supplies  and  materials  953 

Other  direct  costs  2,826 

Commission  maintenance  and  power  services  ....  364 

Depreciation  197 

Allowance  for  obsolete  and  excess  stock  426 

Total  operating  expenses  10,101 

Unfunded  adjustments  to  net  operating  expenses  70 

Change  in  selected  resources  -787 

Total  operating  obligations  $9, 384 


$5,486 

$5,601 

829 

877 

3,019 

3,348 

415 

511 

188 

193 

1,000 

1,000 

10,937 

11,530 

-688 

-693 

1,078 

1,056 

Sll,327 

$11,893 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $384        $256 

Program/workload  regu  irement  s : 

Payroll  and  related  -100  4 

Supplies  and  materials  -162  8 

Other  direct  costs  108  237 

Commission  maintenance  services  41  83 

Depreciation  -9  5 

Allowance  for  obsolete  and  excess  stock  574  ... 

Total  program/workload  requirements  452         337 

Projected  increase/-decrease  to  operating  expenses  ....        $836        $593 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

The  decrease  in  payroll  is  primarily  due  to  reduced  requirements  for  temporary 
employments.   The  decrease  in  supplies  and  materials  is  due  to  a  reduced  level 
of  required  operating  supplies  for  logistical  services.   Other  direct  costs 
variation  reflects  increased  freight  services  for  shipment  of.  commodities. 
The  variation  in  allowance  for  obsolete  and  excess  stock  reflects  an  increased 
provision  for  the  allowance  for  aged  inventory. 

FY  1993  to  FY  1994 

The  increase  in  other  direct  costs  is  primarily  due  to  increased  requirements 

for  maintenance  and  repairs  contracts. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 

Motor  Transportation 


Mission  State aent 

This  activity  is  responsible  for  the  operation  and  maintenance  of  a  consolidated 
motor  vehicle  pool  system  and  facilities  in  support  of  Commission  operations. 
Types  of  vehicles  provided,  serviced,  and  repaired  include  construction, 
material  handling,  f iref ighting,  grounds  maintenance,  heavy  equipment,  and  other 
miscellaneous  vehicles.   This  activity  also  provides  miscellaneous  repair 
services  to  other  units  of  the  Commission. 

Included  in  this  function  are  such  major  activities  as: 

Motor  vehicle  operations  -  Provide  for  the  operation  of  the  Motor  Transportation 
Division  official  vehicles. 

Repair  shops  -  Responsible  for  the  operation  of  shops  which  provide  the  repair 
and  servicing  of  Commission  motorized  equipment  and  stationary  machinery,  and 
the  operation  of  a  tire  recapping  plant  for  official  vehicles. 

Supervision  and  general  -  Provides  for  management  and  general  operations, 
personnel  services  and  supplies  and  materials.   In  addition,  this  activity 
includes  the  cost  of  maintaining  the  motor  pool  facilities  by  other  Commission 
units. 
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PANAMA  CANAL  COMMISSION 
Supporting  Services 
Motor  Transportation 

FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 

<Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  $7,700  $7,978  $8,222 

Fuel  441  482  497 

Supplies  and  materials  932  868  694 

Other  direct  costs  206  307  322 

Commission  maintenance  and  power  services  ....  286  366  343 

Depreciation  2,887  3,050  3,1S4 

Total  operating  expenses  12,452      13,051      13,432 

Operations  credit  for  capital  performance  ....      -41         -60        -60 

Net  operating  expenses  12,411      12,991      13,372 

Unfunded  adjustments  to  net  operating  expenses   -2,887      -3,050      -3,154 
Change  in  selected  resources  117         -30        -15 

Total  operating  obligations  $9,641      $9,911     $10,203 

Analysis  of  projected  increaseZ-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $424        $270 

Program/workload  requirements: 

Payroll  and  related  -96  32 

Supplies  and  materials  -62  ... 

Other  direct  costs  94  7 

Commission  maintenance  and  power  services  76  -32 

Depreciation  163  104 

Credits  to  operations  -19 

Total  program/workload  requirements  156         111 

Projected  increase/-decrease  to  operating  expenses  ....        $580        $381 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

The  decrease  in  payroll  and  related  cost  reflects  the  abolishment  of  positions, 

partially  offset  by  the  establishment  of  trainee  positions.   The  reduction  in 

supplies  and  materials  is  due  to  completed  procurements.   The  increase  in 

other  direct  costs  is  due  to  maintenance  contracts  on  motor  transportation 

facilities. 

FY  1993  to  FY  1994 

The  increase  in  payroll  and  related  cost  is  principally  due  to  m   reduced 

level  of  vacant  positions,  and  personnel  progressing  to  the  journeyman 

level. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 

Power  System 

Mission  Stsf  ent 

The  Power  System  provides  for  the  generation,  transmission,  and  distribution  of 
electricity  to  the  Commission,  U.  S.  Military,  and  for  interchange  with  the 
Republic  of  Panaina. 

Included  in  this  function  are  such  major  activities  as: 

Power  generation  -  Power  generated  by  both  hydroelectric  and  thermal  means  by 
Commission-owned  and  operated  generating  plants.   Maintenance  of  generating 
equipment  is  also  included  in  this  function. 

Power  transaission  and  distribution  svste«  -  Includes  power  distribution  and 
maintenance  of  the  power  distribution  system,  including  transmission  lines, 
transformers,  and  switching  gear  for  the  Canal  operating  areas.   (The  U.S. 
military  forces  and  Government  of  Panama  are  responsible  for  maintaining 
transmission  lines  within  their  respective  areas). 

Generating  stations  -  The  power  system  consists  of  two  steam  turbine  generators 
(one  33  and  one  22  megawatts);  two  10  megawatt  gas  turbines;  and  one  18  megawatt 
gas  turbine.   The  system  also  has  two  hydroelectric  plants,  with  capacities  of  ' 
36  megawatts  at  Madden  and  24  megawatts  at  Gatun,  which  are  operated  when 
sufficient  water  is  available. 

Supervision  and  general  -  Costs  associated  with  the  administration  of  the  power 
system  including  engineering,  administrative  and  clerical  support  personnel,  and 
maintenance  of  buildings  and  structures  under  the  responsibility  of  the  Power 
Branch. 
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PANAMA  CANAL  COMMISSION 

Supporting  Sarvices 

Power  System 

FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 

(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related $5,101  $5,034  $5,175 

Fuel  used  for  generating  power  9,049  8,327  8,785 

Supplies  and  materials  3,563  4,726  3,880 

Other  direct  costs  3,713  3,810  3,105 

Commission  maintenance  services  2,843  2,928  2,878 

Depreciation  1,338  1,400  1,438 

Total  operating  expenses 25,607      26,225      25,261 

Credit  for  power  services  to  other  activities.    -6,290      -6,420      -6,550 

Net  operating  expenses 19,317      19,805      18,711 

Unfunded  adjustments  to  net  operating  expenses   -1,338      -1,400      -1,438 
Change  in  selected  resources  2,606      -3,632         995 

Total  operating  obligations  $20,585     $14,773     $18,268 

Analysis  of  projected  increaseZ-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $853        $850 

Program/workload  requirements: 

Payroll  and  related  -300  6 

Fuel  used  for  generating  power  -988  ... 

Supplies  and  materials 1,045  -988 

Other  direct  costs  -22  -819 

Commission  maintenance  services  -32  -181 

Depreciation  62  38 

Credits  to  operations  -130 

Total  program/workload  requirements -365      -1,944 

Projected  increase/-decrease  to  operating  expenses  ....        $488     $-1,094 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

The  reductions  in  payroll,  other  direct  and  Commission  maintenance  services  are 
primarily  due  to  completion  of  prior-year  maintenance  and  repair  projects.   The 
variation  in  fuel  reflects  a  decrease  in  consumption  of  diesel.   The  increase 
in  supplies  and  materials  is  mainly  due  to  increased  material  requireswnts  in 
support  of  various  maintenance  projects. 

FY  1993  to  FY  1994 

The  reductions  in  supplies  and  materials,  other  direct  costs,  and  Cooniselon 

maintenance  services  are  principally  attributable  to  completion  of  certain 

maintenance  and  repair  requiresienta  on  the  Commission's  power  generating 

system. 


23a 


1203 


PANAMA  CANAL  COMMISSION 
Supporting  Services 
Coiranunication  System 

Mitsion  Sf  f  ent 

The  Communication  Branch  provides  full  scope  telecommunications  and  electronics 
services  for  the  Commission;  procurement,  installation,  and  maintenance  of 
facilities  and  equipment;  and,  where  appropriate,  operation  of  systems,  such  as 
telephone,  microwave,  radio  paging,  data  transmission,  and  other  communications 
systems  throughout  the  Canal  areas  to  support  Canal  operations. 

Included  in  this  function  are  such  major  activities  as: 

Operation  and  ■aiote nance  of  telephone  svsteas  -  Basic  telephone  service  and 
standard  maintenance  of  central  office  equipment,  outside  plant  and  microwave 
and  related  systems.   Also  provides  maintenance  services  on  specialized 
telephone  systems  owned  and  operated  by  other  Commission  units. 

Operation  and  ■aintenance  of  electronics  svsteas  -  Maintenance  of  radio  systems, 
digital  systems  and  electronic  equipment  in  general.   Also  includes  maintenance 
service  on  specialized  electronic  systems  owned  and  operated  by  other  Commission 
units. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 

Conununications  System 


FY  1992 
Actual 


FY  1993 
Estimate 


FY  1994 
Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  $5,113  $5,277  $5,424 

Supplies  and  materials  1,472  1,302  1,460 

Other  direct  costs  1,477  1,623  1,897 

Commission  maintenance  and  power  services  ....  701  893  921 

Depreciation 2,903  2,364  2,497 

Total  operating  expenses  11,666      11,459      12,199 

Credit  for  capital  performance  -321        -221        -221 

Net  operating  expenses  11,345      11,238      11,978 

Unfunded  adjustments  to  net  operating  expenses   -2,903      -2,364      -2,497 
Change  in  selected  resources  66  9  3 

Total  operating  obligations  $8,508      $8,883      $9,484 

Analysis  of  projected  increaseZ-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $344        $236 

Program/workload  requirements: 

Payroll  and  related  -89  16 

Supplies  and  materials  -212  119 

Other  direct  costs  129  245 

Commission  maintenance  and  power  services  160  -9 

Depreciation  -539  133 

Credit  for  capital  performance  100  ... 

Total  program/workload  requirements  -451         504 

Projected  increase/-decrease  to  operating  expenses  ....       $-107        $740 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

The  variations  in  payroll.  Commission  services  and  credit  for  capital  performance 

are  mainly  due  to  maintenance  projects  such  as  the  installation  of  a  communication 

radio  system  at  Commission  sites.   The  decrease  in  supplies  and  materials  is  mainly 

due  to  completion  of  Trans-Isthmian  fiber  optic  cable  for  U.S.  military. 

The  increase  in  other  direct  costs  is  primarily  due  to  upgrading  communication 

services  provided  to  the  U.S.  Military  on  a  reimbursable  basis  and  the  purchase 

of  communication  equipment. 

FY  1993  to  FY  1994 

Increased  supplies  and  material  reflect  mainly  the  purchase  of  telephone 
switching,  LAN,  and  data  network  repair  parts.   The  increase  in  other  direct 
costs  is  primarily  due  to  increased  contractual  services  to  support  improvements 
and  maintenance  of  the  Commission's  telephone  and  electronic  systems. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 

Water  System 

Mission  gf  teaent 

The  water  system  consists  of  two  principal  units,  one  serving  the  Pacific  side 
of  the  Isthmus,  including  certain  areas  of  Panama  City,  and  the  other  serving 
the  Atlantic  side,  including  the  city  of  Colon.   Raw  water  is  pumped  to 
filtration  plants  where  it  is  filtered,  treated,  and  then  distributed  to  Canal 
and  military  operating  areas  and  Panama. 

Included  in  this  function  are  such  major  activities  as: 

PVHriB*?  operations  -  Cost  of  operating  and  maintaining  water  pumping  equipment 
located  at  various  pump  stations  throughout  the  Canal  operating  area,  i.e., 
Balboa,  Camboa,  Los  Rios,  Hiraf lores  and  Paraiso. 

Piltratioo  operations  -  Cost  of  operating  and  maintaining  the  two  water 
filtration  plants  located  at  Hiraf lores  and  Mt.  Hope. 

Reservoir  and  water  line  maintenance  -  Cost  of  maintaining  water  reservoirs  and 
distribution  lines. 

Miscellaneous  operations  and  maintenance  -  Cost  of  maintaining  water  system 
equipment  and  water  meters. 

Supervision  and  general  -  Cost  of  administering  the  water  system  including 
sanitary  engineering,  administrative,  and  clerical  support  personnel. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 

Water  System 


FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  $2,27S      $2,495      $2,748 

Supplies  and  materials  1, 739 

Other  direct  costs  149 

Commission  maintenance  services  1, 574 

Commission  pcvwr  services  2, 194 

Depreciation  432 


Total  operating  expenses  8,363 

Unfunded  adjustments  to  net  operating  expenses     -432 
Change  in  selected  resources  46 


1,587 

1,573 

399 

417 

1,279 

1,189 

2,285 

2,331 

409 

423 

8,454 

8,681 

-409 

-423 

-15 

-20 

Total  operating  obligations  $7,977  $8,030  $8,238 

Analysis  of  projected  increaseZ-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $252  $187 

Program/workload  requirements: 

Payroll  and  related  103  183 

Supplies  and  materials  -209  -62 

Other  direct  costs  236  6 

Commission  maintenance  services  -268  -101 

Depreciation  -23  14 


Total  program/workload  requirements  -161         40 


Projected  increase/-decrease  to  operating  expenses  ....         $91        $227 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

The  increase  in  payroll  and  related  cost  is  due  to  a  reduced  level  of  vacant 
positions.  The  variations  in  supplies  and  materials,  other  direct  costs  and 
Commission  maintenance  services  are  due  to  maintenance  projects  to  the  water 
system  and  its  facilities. 

FY  1993  to  FY  1994 

The  increase  in  payroll  costs  is  principally  due  to  a  reduction  in  vacant 
positions  within  the  water  system.   The  decrease  in  Commission  maintenance 
services  is  due  to  reduced  requirements  associated  with  the  completion  of 
electrical  and  maintenance  projects  to  the  water  system. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 

Central  Chilled  Water  System 


Mi««ion  Stateaent 

Provides  for  the  operation  and  maintenance  of  a  central  chilled  water  production 
plant  for  air  conditioning  of  certain  buildings  in  the  Balboa  and  Ancon  areas. 

This  operation  consists  of  a  chilled  water  pumping  and  cooling  plant  in  the 
Balboa  area  which  chills  and  distributes  water  to  users  by  means  of  insulated 
pipes.   Two  loops  of  insulated  pipes  are  used,  one  carrying  chilled  water  to  the 
buildings  in  the  Ancon  area  and  the  second  serving  the  Balboa  area.   The 
buildings  served  provide  the  necessary  air  distribution  systems,  heat  exchange 
equipment,  and  humidity  controls.   The  Commission  provides  air  conditioning 
service,  on  a  reimbursable  basis,  for  connected  buildings  transferred  to  the 
Government  of  Panama  and  other  U.S.  Government  agencies. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 

Central  Chilled  Water  System 


FY  1992     FY  1993     FY  1994 
Actual     Estimate    Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Other  direct  costs  $45  ...  $25 

Conunission  maintenance  services  780  723  777 

Commission  power  services  750  756  771 

Depreciation  65  62  62 

Total  operating  expenses  1,640  1,541  1,635 

Unfunded  adjustments  to  net  operating  expenses      -65  -62  -62 

Change  in  selected  resources  -30  ...  ... 

Total  operating  obligations  $1,545  $1,479      $1,573 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $31  $48 

Program/workload  requirements: 

Other  direct  costs  -45  25 

Commission  maintenance  services  -82  21 

Depreciation  -3  ... 


Total  progreun/worlcload  requirements  -130  46 


Projected  increase/-decrease  to  operating  expenses  ....        $-99         $94 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

The  decrease  in  other  direct  costs  is  due  to  the  completion  of  maintenance 
projects  for  meter  calibration  and  removal  of  a  chiller.   The  reduction  in 
Commission  maintenance  services  reflects  the  completion  of  replacing  the 
control  system  at  the  central  chilled  water  plant. 

FY  1993  to  FY  1994 

The  increase  in  other  direct  costs  is  due  to  the  requirement  for  installation 
of  security  lights  at  the  central  chilled  water  plant's  parking  lot.   The 
increase  in  Commission  maintenance  services  reflects  increased  electrical 
maintenance  requirements  to  chillers,  pumps  and  fans. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 
General  Support  Services 

Ml»»ion  Statement 

These  activities  provide  the  necessary  repair  and  maintenance,  and  custodial 
services  for  Conninission  buildings  and  offices;  operation  of  a  furniture  and 
equipment  pool;  the  operation  of  a  printing  office  for  Commission  printing  and 
duplicating  services  requirements;  an  employee  fitness  program  and  activities 
for  Commission  employees  and  their  dependents. 

Included  in  this  function  are  the  following  major  activities: 

rnmmim^ioa   houtinq  service  -  Provides  for  repairs,  maintenance  of  Commission 
quarters  structures  and  related  facilities;  as  well  as  the  administration  and 
management  of  housing  policies  and  regulations. 

CoBimiBsion  building  service  -  Provides  the  repairs,  alterations,  and  maintenance 
of  Commission  offices,  warehouse,  shops  and  other  buildings;  operation  of  a 
furniture  and  equipment  pool  and  provides  custodial  services  to  Commission 
buildings  not  specifically  assigned  to  other  Commission  units. 

Printing  office  -  Consists  of  operating  a  printing  plant  which  provides  press, 
duplicating  and  related  services  for  Commission  needs.   This  activity  is  a 
Government  field  printing  plant  authorized  under  regulations  of  the  Joint 
Committee  on  Printing. 

Eaplovee  fitness  program  -  Provides  adult  and  youth  off-duty  morale  support 
activities  and  physical  fitness  programs  for  Commission  employees  and  their 
dependents.   Operates  and  maintains  swimming  pools,  tennis  courts,  ball  parks 
and  other  sites;  and  furnishes  a  modest  level  of  sporting  equipment  for  certain 
community  activities  in  the  Commission  areas. 
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PANAMA  CANAL  COMMISSION 

Supporting  Services 

General  Support  Services 

FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 

(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  $4,242  $4,426  $4,528 

Supplies  and  materials  502  453  466 

Other  direct  costs  2,488  2,445  2,618 

Commission  maintenance  and  power  services  ....  5,083  5,324  5,513 

Depreciation  520  510  513 

Total  operating  expenses  12,835      13,158      13,638 

Unfunded  adjustments  to  net  operating  expenses     -520        -510        -513 
Change  in  selected  resources  171         ...         ... 

Total  operating  obligations  $12,486     $12,648     $13,125 

Analysis  of  projected  increaseZ-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $467        $400 

Program/workload  requirements: 

Payroll  and  related  -25 

Supplies  and  materials  -61 

Other  direct  costs  -121         101 

Commission  maintenance  and  power  services  73         -24 

Depreciation  -10           3 

Total  program/workload  requirements  -144  80 

Projected  increaseZ-decrease  to  operating  expenses  ....        $323        $480 

Explanation  of  progreun/workload  requirements 

FY  1992  to  FY  1993 

The  decrease  in  payroll  and  related  is  due  to  a  reduction  in  temporaries 
partially  offset  by  a  reduced  level  of  vacant  permanent  positions.   The 
variation  in  the  other  expenses  is  primarily  due  to  various  maintenance,  repair 
and  electrical  services  to  Commission  quarter,  buildings  and  facilities. 

FY  1993  to  FY  1994 

The  variation  in  expenses  is  primarily  due  to  maintenance  and  repair 

req^uirements  to  various  Commission  quarters  and  buildings. 
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PANAMA  CANAL  COMMISSION 

Adminiatrative  and  General  Expenses  (Under  Limitation) 

Executive  Direction 

Mi«»ion  Statement 

Executive  direction  provides  the  management,  planning,  direction  and  control  of 
overall  Commission  activities  and  operations;  also,  provides  for  Congressional 
liaison  through  the  Secretary's  Office  in  Washington,  D.  C.  and  implements 
policies  and  directives  of  the  Commission's  Supervisory  Board. 

This  function  includes  such  major  activities  as: 

Supervisory  Board  -  Establishes  policies  for  the  Panama  Canal  Commission.   Costs 
include  a  modest  amount  for  official  reception  and  representation  of  the  Board 

Office  of  the  Administrator  and  staff  -  Exercises  general  and  active  control 
over  the  Commission's  offices,  business  and  operations,  and  general  supervision 
over  its  agents,  attorneys  and  employees.   Also  provides  for  the  Administrator's 
official  reception  and  representation  expense,  and  a  modest  contingency  for  cash 
grants  to  assist  community  and  recreational  organizations  in  Commission  areas. 

Official  residence  -  Provides  for  essential  costs  necessary  to  maintain  the 
historical  residence  of  the  head  of  the  agency.   The  official  residence  serves 
the  dual  purpose  of  providing  facilities  for  official  functions  and  also  living 
quarters  for  the  Administrator  of  the  Panama  Canal  Commission.   Included  are 
costs  of  maintenance  and  utilities,  but  not  wages  and  other  personnel  benefits 
for  staff  and  guards. 

Office  of  the  Commission  Secretary  -  Located  in  Washington,  D.  C,  it  has 
primary  responsibility  for  liaison  with  the  U.S.  Congress  and  other  Federal 
Government  departments  and  agencies.   Includes  the  Secretary's  official 
reception  and  representation  expense. 

Administrative  services  -  General  administrative  services  performed  for  the 

Commission  such  as  records  management,  forms  control,  messenger  and  mail 
services,  microfilming,  translation  and  interpreter  services,  issuance  of 
identification  documents  for  employees  and  dependents,  and  issuance  of  travel 
and  transportation  orders. 

Office  of  Public  Affairs  -  Responsible  for  public  affairs  and  information 
activities,  press  and  news  releases,  and  the  publication  of  a  biweekly  newspaper 
in  English  and  Spanish.   Provides  communication  with  Canal  "customers",  the 
maritime  industry.   Also  includes  graphics  and  audio-visual  services. 

Guide  service  -  Provides  orientation  for  official  visitors  and  the  public 
encompassing  the  history  and  current  operations  of  the  Panama  Canal.   Includes 
the  maintenance  costs  of  the  visitors'  observation  sites  in  the  Canal  area. 

Consultants  and  advisors  -  Consultant  contracts  are  utilized  to  provide  support 
of  Canal  modernization  and  improvement  contributing  directly  to  Canal 
operational  efficiency.   In  the  administrative  area,  consultant  services  provide 
expert  advice  and  evaluation  of  a  review  of  the  tolls  system;  advice  of  vessel 
accident  claims  and  other  Commission  litigation;  Canal  traffic  forecasts;  and 
services  in  labor  relations  hearing  cases.   These  services  are  essential  to 
maintain  efficiency  and  to  comply  fully  with  government  regulations. 
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PANAMA  CANAL  COMMISSION 

Administrative  and  General  Expenses  (Under  Limitation) 

Executive  Direction 


FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  costs  $8,977  $9,921  $10,474 

Supplies  and  materials  248  303  304 

Other  direct  costs 2,071  2,533  2,555 

Commission  maintenance  and  power  services  174  161  175 

Total  operating  expenses  11,470      12,918      13,508 

Change  in  selected  resources  112        -201         -1 

Total  operating  obligations  $11,582      $12,717     $13,507 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation $489        $583 

Program/workload  requirements: 

Payroll  and  related  

Supplies  and  materials  

Other  direct  costs  

Commission  maintenance  and  power  services  

Total  program/workload  requirements  , . 

Projected  increaseZ-decrease  to  operating  expenses  .... 

Explanation  of  program/workload  requirements 


499 

34 

49 

-7 

429 

-29 

-18 

9 

959 

7 

SI, 448 

$590 

FY  1992  to  FY  1993 

The  increase  in  payroll  and  related  costs  is  mainly  due  to  a  reduced  level  of 
vacant  positions  within  the  Office-staff  of  the  Administrator.   Supplies  and 
materials  increase  is  a  result  of  purchases  of  film  and  chemicals  for 
microfilm,  and  computer  graphic-related  requirements.   The  increase  in  other 
direct  costs  is  primarily  due  to  procurement  of  technical  services  associated 
with  the  Commission's  Oil  and  Hazardous  Material  Spill  contingency  plan, 
improvements  to  the  locks  visitor  pavillion,  and  a  credit  adjustment  to  FY  1992 
cost  of  mail  service. 

FY  1993  to  FY  1994 

The  increase  in  payroll  and  related  costs  is  primarily  due  to  a  reduced  level 
of  vacant  positions  in  the  Office-staff  of  the  Administrator  and  other  staff 
units.   The  decrease  in  other  direct  costs  reflects  varying  requirements 
for  facility  and  office  maintenance,  partially  offset  by  a  reduction  in 
requirements  for  consulting  services. 
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PANAMA  CANAL  COMMISSION 

Administrative  and  General  Expenses  (Under  Limitation) 

Operations  Direction 

Mi««ion  Stataaiant 

Operations  direction  provides  for  the  bureau-level  direction  and  coordination  of 
the  non-administrative  activities  of  the  Commission. 

This  function  includes  the  costs  associated  with  administering  the  directors' 
offices  for  the  various  non-administrative  Commission  operating  activities, 
i.e.,  the  Marine  Bureau,  the  Engineering  and  Construction  Bureau,  and  the 
General  Services  Bureau. 
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PANAMA  CANAL  COMMISSION 
Administrative  and  General  Expenses  (Under  Limitation) 
Operations  Direction 

FY  1992  FY  1993     FY  1994 

Actual  Estimate    Estimate 

(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  costs  $1,850  $2,065      $2,178 

Supplies  and  materials  44  52          53 

Other  direct  costs  48  93         95 

Commission  maintenance  services  31  22          25 

Total  operating  expenses  1,973  2,232       2,351 

Change  in  selected  resources  4  ...         ... 

Total  operating  obligations  $1,977  $2,232      $2,351 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $101        $116 

Program/workload  requirements: 

Payroll  and  related  119          3 

Supplies  and  materials  5          -1 

Other  direct  costs  -9         -1 

Commission  maintenance  services  43          2 


Total  program/workload  requirements  158  3 

Projected  increase/-decrease  to  operating  expenses  ....  $259        $119 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

Payroll  and  related  increase  is  due  to  a  reduced  level  of  vacant  positions. 
The  variations  in  the  other  expenses  are  due  primarily  to  training  requirements 
and  the  purchase  of  office  furniture  and  equipment. 
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PANAMA  CANAL  COMMISSION 

Administrative  and  General  Expenses  (Under  Limitation) 

Financial  Management 

Mi««ion  Statement 

The  financial  management  function  is  responsible  for  the  development  of 
financial,  accounting  and  rate-making  policies;  development  of  financial  systems 
and  procedures;  maintenance  of  the  general  books  of  account  and  the  preparation 
of  financial  statements  and  reports;  establishment  of  systems  of  internal 
control;  performing  comprehensive  internal  audits;  collection,  custody  and 
disbursement  of  funds  and  related  fiscal  matters;  and  financial  planning  and 
manpower  control. 

This  function  includes  such  major  activities  as: 

Management  inforaation  systems  (MIS>  -  Responsible  for  establishing  data 
processing  related  policy  and  guidelines,  long-range  planning  for  the 
Commission's  data  processing  requirements  and  facilities,  and  direction  of  the 
activities  of  the  Computer  Operations  Division,  the  Data  Processing  Systems 
Division  and  the  MIS  Technical  Services  Staff. 

Accounting  division  -  Performs  the  accounting  and  related  administrative  and 
internal  control  functions  for  the  Commission  including  the  preparation  of 
internal  and  external  reports  of  financial  condition. 

Office  of  Chief  Financial  Officer,  financial  planning,  budget  management, 
treasury,  and  systems  -  The  Office  of  Chief  Financial  Officer  provides  the 
financial  direction  and  guidance  for  the  Commission.   The  financial  planning 
activity  is  responsible  for  rate-making  policies  and  special  financial  studies. 
Budget  management  is  responsible  for  the  budget  process,  manpower  control,  and 
liaison  with  the  Office  of  Management  and  Budget.   The  treasury  activity  is 
responsible  for  collection,  custody,  and  disbursement  of  funds;  and  liaison  with 
the  Department  of  the  Treasury.   The  systems  activity  develops  financial  and 
accounting  policies  and  reviews  and  maintains  accounting  and  other  financial 
systems. 

Office  of  inspector  general  fOIG^  -  The  OIG  is  established  as  a  separate  office 
under  the  provisions  of  the  Inspector  General  Act  of  1978,  as  amended  by  the 
Inspector  General  Act  Amendments  of  1988.   The  head  of  the  OIG  is  the  Inspector 
General  who  reports  directly  to  and  is  under  the  general  supervision  of  the 
Chairman,  Board  of  Directors.   The  inspector  general  activity  is  responsible 
for;  conducting  comprehensive  audits  and  investigations  of  Commission  accounts, 
progrfuns  and  operations;  recommending  policies  for  promoting  economy  and 
efficiency  and  preventing  and  detecting  fraud,  waste  and  abuse;  and  maintaining 
liaison  with  the  General  Accounting  Office. 
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PANAMA  CANAL  COMMISSION 
Administrative  and  General  Expenses  (Under  Limitation) 
Financial  Management 

FY  1992      FY  1993      FY  1994 
Actual      Estimate    Estimate 

(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related $11,552  $12,175  $12,850 

Supplies  and  materials  209  203  209 

Other  direct  costs  2,538  2,831  2,892 

Commission  maintenance  services  43  65  64 

Total  operating  expenses  14,342      15,274      16,015 

Change  in  selected  resources  -10         ...         ... 

Total  operating  obligations  $14,332      $15,274      $16,015 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $656         $733 

Program/workload  requirements: 

Payroll  and  related  56  35 

Supplies  and  materials  -12 

Other  direct  costs  211  -24 

Commission  maintenance  services  21  -3 

Total  program/workload  requirements  276  8 

Projected  increase/-decrease  to  operating  expenses  ....  $932        $741 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

Payroll  and  related  increase  is  mainly  due  to  a  reduced  level  of  vacant  positions. 

The  increase  in  other  direct  costs  is  primarily  due  to  actuarial  services  to 

update  liability  information  for  FECA  and  an  increase  in  miscellaneous  equipment 

requirements. 

FY  1993  to  FY  1994 

The  increase  in  payroll  and  related  costs  is  principally  due  to  a  reduced 
level  of  vacant  positions.   The  decrease  in  other  direct  is  due  to  reduced 
requirements  for  maintenance  and  repair  contracts. 
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PANAMA  CANAL  COMMISSION 

Administrative  and  General  Expenses  (Under  Limitation) 
Personnel  Administration 


Mission  Statement 

This  function  encompasses  personnel  administration  and  management  including 
policy  determination  for  employment  and  placement  of  employees;  position 
classification,  salary  and  wage  administration;  industrial  training;  employee 
training  and  management  development;  liaison  with  the  U.  S.  Office  of  Personnel 
Management,  and  logistical  support  of  the  joint  personnel  policy  program  and 
central  examining  office. 

This  function  includes  such  major  activities  as: 

Personnel  adninistration  -  Administering  the  personnel  function  of  the 
Commission,  including  personnel  policy  development;  employment  and  placement  of 
job  applicants;  position  classification,  incentive  awards,  insurance  and 
retirement  programs;  employee  records  management;  and  other  employee  services. 

Joint  personnel  policy  program  -  Responsible  for  performing  central  recruiting 
and  examining  functions  for  participating  Federal  agencies  in  the  Panama  Canal 
area  on  a  reimbursable  basis. 
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PANAMA  CANAL  COMMISSION 
Administrative  and  General  Expenses  (Under  Limitation) 
Personnel  Administration 


FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 


(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related  $3,963  $4,313  $4,540 

Supplies  and  materials  128  101  102 

Other  direct  costs  221  173  164 

Commission  maintenance  services  33  57  63 

Total  operating  expenses  4,345  4,644  4,869 

Change  in  selected  resources  3  1  1 

Total  operating  obligations $4,348  $4,645  $4,870 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $209  $237 

Program/workload  requirements: 

Payroll  and  related  153  ... 

Supplies  and  materials  -30  -2 

Other  direct  costs  -55  -14 

Commission  maintenance  services  22  4 


Total  progr2un/wor)cload  requirements  90         -12 


Projected  increase/-decrease  to  operating  expenses  ....  $299        $225 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

Payroll  and  related  increase  is  mainly  due  to  a  reduced  level  of  vacant 
position.   The  reductions  in  supplies  and  materials  and  other  direct  costs  are 
primarily  due  to  completion  of  installation  of  LAN  equipment  and  a  reduction  in 
WANG  rentals.   The  increase  in  Commission  maintenance  is  due  to  repairs  and 
rehabilitation  of  personnel  facilities. 

FY  1993  to  FY  1994 

The  increase  in  Commission  maintenance  services  reflects  a  slight  increased 
requirement  for  facility  and  office  maintenance.   The  decrease  in  other 
direct  is  due  to  reduced  requirements  for  commercial  rent. 
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PANAMA  CANAL  COMMISSION 

Administrative  and  General  Expenses  (Under  Limitation) 

Employment  Costs 

Mission  Statement 

Employment  costs  of  the  Commission  that  are  general  in  nature  and  not 
identifiable  with  other  specific  activities.   Included  are  provisions  for 
reimbursement  to  Department  of  Defense  for  education  and  health  care  services, 
the  Commission's  share  of  premium  costs  for  employees'  health  benefits 
insurance,  employees'  home  leave  travel,  certain  other  statutory  employment 
costs,  and  an  equity  adjustment  additive. 

Included  in  this  function  are: 

Enplover's  contribution  to  FICA.  Medicare,  and  FEGLI  -  Represents  the 
Commission's  contribution  to  the  Federal  Employees'  Group  Life  Insurance, 
Federal  Insurance  Compensation  Act  and  Medicare. 

Employer's  contribution  to  the  Federal  Employees  Health  Benefit  Act  (FEHBA)  and 
Panama  Social  Security  (PSS>  -  Represents  the  Commission's  share  of  employees' 
health  insurance  premium  under  FEHBA  and  payments  to  PSS  for  certain  health  and 
maternity  benefits. 

Reimbursement  to  the  Department  of  Defense  (DOD>  for  education  and  health  care 
services  -  Commission's  cost  for  education  services  and  health  care  provided  to 
eligible  Commission  employees,  their  dependents,  and  certain  other  personnel. 

Employees'  travel  costs  -  Represents  the  cost  of  home  leave  and  education  travel 
and  periodic  transportation  of  POV  vehicles  for  eligible  Commission  employees 
and  their  dependents. 

Other  employment  costs  -  Includes  payments  associated  with  the  increased  cost- 
of-living  for  employees  who  lost  military  sales  store  and  exchange  privileges 
(equity  adjustment  additive);  the  Commission's  unemployment  costs;  and  the 
Commission's  contribution  to  FERS  and  TSP. 


32 


1220 


PANAMA  CANAL  COMMISSION 
Administrative  and  General  Expenses  (Under  Limitation) 
Employment  Costs 

FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 

(Dollars  in  thousands) 
Operating  expenses: 

Payroll  and  related: 

Elmployer's  contribution  to: 

FICA  and  medicare  SI, 022  $1,091  Sl»131 

FEGLI  250  236  229 

FEHBA  and  PSS  7,465  7,303  7,015 

FERS  and  TSP  149  178  196 

Equity  adjustment  additive  138  144  141 

Other  direct  costs: 

Reimbursement  to  DOD  for  education  and 

health  care  services  4,586  4,767  4,852 

Employment  travel  costs  1,407  1,446  1,407 

Unemployment  costs  11  25  28 

Total  operating  expenses  15,028      15,190      14,999 

Change  in  selected  resources  -14         ...         . .  • 

Total  operating  obligations  S15,014     $15,190     $14,999 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $1, 134        $817 

Progrsun/workload  requirements: 

Payroll  and  related  -840        -712 

Other  direct  costs  -132        -296 

Total  program/workload  requirements  -972      -1,008 

Projected  increase/-decrease  to  operating  expenses  ....  $162       S-191 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

The  reductions  in  payroll  and  related  and  other  direct  costs  reflect 

the  workload  decreases  in  FICA,  FEGLI,  health  and  education  sponsorhsip,  FEHBA 

and  employment  travel  costs  due  to  the  attrition  of  the  Commission's  U.S. 

citizen  employees. 

FY  1993  to  FY  1994 

The  reductions  in  payroll  and  related  and  other  direct  costs  reflect 

the  workload  decreases  in  FICA,  FEGLI,  health  and  education  sponsorhsip,  FEHBA 

and  employment  travel  costs  due  to  the  attrition  of  the  Commission's  U.S. 

citizen  employees. 
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PANAMA  CANAL  COMMISSION 
Administrative  and  General  Expenses  (Not  Under  Limitation) 


Cost  of  Early  Retirement  Benefits 


Mission  Statement 

Provides  for  the  Commission's  cost  for  amortizing  the  expense  for  the  special 
retirement  provision,  as  described  in  Subchapter  IV  of  the  Panama  Canal  Act  of 
1979,  Public  Law  96-70.  The  estimate  is  provided  by  the  Office  of  Personnel 
Management  and  is  calculated  on  a  "dynamic"  basis  considering  future  wage 
increases  and  cost-of-living  increases  in  retirement  annuities. 


Interest  Expense 


Mission  Statement 

This  represents  the  interest  expense  on  the  U.  S.  Government's  net  direct 
investment  in  the  Panama  Canal  Commission. 

The  Panama  Canal  Commission  is  required  to  include  as  a  part  of  its  operating 
cost  the  interest  expense  on  the  U.S.  Government's  net  direct  investment  in  the 
Panama  Canal.   The  method  for  calculating  interest  expense  is  described  in 
Section  1603  of  the  Panama  Canal  Act  of  1979,  Public  Law  96-70  as  amended  by 
Public  Law  99-195  and  Public  Law  100-102.   The  rate  used  for  determining  the 
interest  is  the  average  coupon  rate  on  outstanding  marketable  Treasury  bonds  in 
July  of  each  year  for  the  subsequent  fiscal  year. 
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PANAMA  CANAL  COMMISSION 
Administrative  and  General  Expenses  (Not  Under  Limitation) 


FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 


(Dollars  in  thousands) 
Cost  of  early  retirement  benefits 


Other  direct  costs $15,144     $15,144     $15,144 


Interest  expense 

Other  direct  costs/obligations  $11,499  $12,000  $12,000 

Average  interest-bearing  investment  $117,511  $124,607  $117,552 

Interest  rate  percentage  9.786%  9.610%  9.483% 
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PANAMA  CANAL  COMMISSION 

Administrative  and  General  Expenses  (Not  Under  Limitation) 

Other  General  Expenses 

Mission  Stateaent 

Expenses  in  this  category  represent  certain  general  expenses  not  assignable  to 
other  activities. 

Included  in  this  area  are  such  major  activities  as: 

Compensation  benefits  for  work  injuries  -  This  expense  provides  for  compensation 
to  certain  employees  for  death  and  diseibility  resulting  from  performance  on  duty 
injuries  or  illness  under  the  Federal  Employees'  Compensation  Act  (FECA). 
Employees  covered  are  principally  U.S.  citizens  and  those  non-U. S.  citizens 
hired  prior  to  October  1,  1979.   As  provided  by  law,  employees  and  certain  - 
dependents  are  beneficiaries  for  various  periods  than  can  extend  to  life.   The 
amounts  charged  to  expense  are  deposited  to  a  Department  of  Labor  fund  to 
provide  for  all  future  beneficiary  payments. 

Personnel  developwent  oroarmm  -   Responsible  for  assessing  overall  training 
needs;  developing  and  administering  management  and  supervisory  training 
programs;  and  operating  an  industrial  training  school  for  apprentices.   Special 
emphasis  is  placed  on  the  need  for  training  that  will  contribute  to  increased 
participation  of  Panamanians  in  all  areas  and  at  all  levels  of  the  Commission's 
work  force. 

Incentive  award  pavents  -  Costs  associated  with  the  employee  recognition 
program  which  is  designed  to  motivate  and  reward  employee  excellence  through 
performance,  suggestions  and  career  service  awards. 

Alien  cash  relief  pavents  and  related  costs  -  Cash  pension  payments  to  former 
non-U. S.  citizen  employees  of  the  Paneuna  Canal  who  separated  prior  to  October 
1958  and  therefore  were  not  covered  under  the  Civil  Service  Retirement  System. 
Payments  also  include  widows'  benefits  and  periodic  cost-of-living  adjustments. 
Also  includes  the  Home  Care  Program,  formerly  Annuitant  Welfare  Program, 
provides  a  variety  of  services  to  aged  former  employees  and  their  survivors  who 
have  meager  incomes.   Services  include  limited  home  medical  care  and  other 
assistance  as  required.   The  Commission  reimburses  DOD  for  providing  the  medical 
services. 

Repatriation  expense  -  Represents  the  cost  of  employee  repatriation,  including 
the  shipment  of  household  goods  and  vehicles  as  authorized. 

Amortization  of  capital  contribution  -  The  credit  for  depreciation  related  to 
assets  purchased  with  capital  contribution. 

All  other  direct  costs  -  All  other  Coonission  miscellaneous  expenses. 
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PANAMA  CANAL  COMMISSION 
Administrative  and  General  Expenses  (Not  Under  Limitation) 
Other  General  Expenses 


FY  1992      FY  1993      FY  1994 
Actual     Estimate    Estimate 

Operating  expenses:  (Dollars  in  thousands) 

Payroll  and  related: 

Compensation  benefits  for  work  injuries  $13,000  $13,000  $12,000 

Personnel  development  program  1,490  1,555  1,596 

Incentive  awards  payments  1,025  1,372  1,597 

Other  -63  494  509 

Supplies  and  materials  270  156  142 

Other  direct  costs: 

Alien  cash  relief  payments  and  other 

related  costs  1,025  991  961 

Personnel  development  program  1,800  1,755  1,797 

Repatriation  196  915  854 

Other  -296  131  135 

Commission  maintenance  services  61  119  125 

Amortization  of  capital  contribution  -4,332  -4,392  -4,168 

Depreciation  413  380  380 

Total  operating  expenses  14,589      16,486      15,928 

Unfunded  adjustments  to  net  operating  expenses  .     3,908       3,712       3,535 
Change  in  selected  resources  1,081  64  64 

Total  operating  obligations  $19,578     $20,262     $19,527 

Analysis  of  projected  increase/-decrease  requirements  to  operating  expenses 

Total  cost  escalation  $367        $194 

Program/worltload  requirements: 

Payroll  and  related  906  -760 

Supplies  and  materials  -121  -19 

Other  direct  costs  726  -197 

Commission  services  54  ... 

Amortization  of  capital  contribution  58  224 

Depreciation  -93 

Total  program/workload  requirements  1,530        -752 

Projected  increase/-decrease  to  operating  expenses  ....         $1,897       $-558 

Explanation  of  program/workload  requirements 

FY  1992  to  FY  1993 

The  increase  in  payroll  and  related  is  mainly  due  to  a  recalculation  of 

compensation  benefits  for  work  injuries  and  an  adjustment  to  incentive  awards 

payments.   The  variation  in  supplies  and  materials  and  Commission  services  is 

due  to  varying  requirements  in  personnel  development  for  training  and 

facility  maintenance.   The  variation  in  other  direct  costs  is  primarily  due  to  an 

adjustment  to  the  long  term  repatriation  liability. 

FY  1993  to  FY  1994 

The  program  change  in  payroll  and  related  cost  is  almost  wholly  due  to  the 

reduction  in  payments  for  compensation  benefits  for  work  injuries,  partially 

offset  by  an  increase  in  the  pay  scales  for  incentive  awards  payments. 

The  reduction  in  other  direct  costs  is  primarily  due  to  attrition  of  those 

eligible  for  alien  cash  relief,  and  the  declining  population  of  the 

Commission's  U.S.  citizen  employees  eligible  for  repatriation. 
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PANAMA  CANAL  COMMISSION 

Total  Basic  Workyears  by  Program 

(Full-time  Equivalency) 


Transit  Operations 

Maintenance  of  channels,  dams  and  spillways  . 

Navigation  services  and  control  

Locks  operations  and  maintenance  

General  repairs,  engineering  and  maintenance 

Fire  and  facility  protection  services  

General  canal  expense  

Total  transit  operations  

Supporting  Services 

Logistical  services  

Motor  transportation  

Power  system  

Communications  system  

Water  system  

General  support  services  

Total  supporting  services  

Administrative  and  General 


FY  1992 

FY  1993 

FY  1994 

Actual 

Estimate 

Estimate 

770 

764 

764 

2,027 

2,057 

2,089 

1,275 

1,31C 

1,302 

1,731 

1,791 

1,793 

474 

484 

484 

253 

294 

308 

6,530 

6,7CC 

6,740 

244 

24: 

240 

343 

34: 

340 

137 

136 

136 

164 

159 

159 

33 

93 

102 

233 

225 

229 

1,214 

1,199 

1,206 

Under  Congressional  Limitation: 

Executive  direction  

Operations  direction  

Financial  management  

Personnel  administration 

Not  Under  Congressional  Limitation: 

Personnel  development  program  

Total  administrative  and  general  , 

Total  basic  workyears  (full-time  equivalency), 

Full-time  equivalent  of  overtime  hours  , 

Full-time  equivalent  of  holiday  hours  , 


232 

244 

244 

39 

41 

41 

322 

32  = 

328 

135 

143 

143 

46 

■»  ~ 

48 

775 

8C4 

804 

8,  369 

634 
126 


8,7C: 


524 


3,750 

559 
131 


FY  1992 

FY  1993 

FY  1994 

Authorized 

Estimate 

Estimate 

639 

576 

576 

2,059 

2,043 

2,085 

1,298 

1,302 

1,311 

1,366 

1,320 

1,327 

467 

467 

467 

252 

262 

273 

6,081 

5^9J0 

6,039 
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PANA.''_=>  CANAL  COMMISSION 
Detail  of  Full-tir.s  Permanent  Positions  by  Program 


Transit  Operations 

Maintenance  of  channels,  dams  ar.i  spillways  . 

Navigation  services  and  control  

Locks  operations  and  maintenance  

General  repairs,  engineering  and  maintenance 

Fire  and  facility  protection  services  

General  canal  expense  

Total  transit  operations  

Suoportinq  Services 

Logistical  services  

Motor  transportation  

Power  system  

Corrjnunicat ions    system    

Water  system  

General  support  services  

Total  supporting  services  

Administrative  and  General 

Under  Congressional  Limitation: 

Executive  direction  

Operations  direction  

Financial  managemen-  

Personnel  administra-ion  

Not  Under  Congressional  Limitati;-: 

Personnel  development  program  

Total  administrative  and  gener£l  


Total  full-time  permanent  pc3iti:r.=  7,  838      7,  772      7,847 


223 

225 

225 

348 

348 

348 

119 

119 

119 

132 

124 

125 

60 

63 

68 

174 

175 

175 

1,056 

1,054 

1,060 

220 

219 

219 

41 

38 

38 

328 

328 

328 

122 

122 

122 

40 

41 

41 

751 

748 

748 
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PANAMA  CANAL  COMMISSION 

FY  1994  Capital  Program  Detail 

(Dollars  in  thousands) 


Project  Groupino 

Transit  Projects  

Utilities  Projects  

General  Support  Projects 
Total  


FY  1994 
Estimate 


$30,900 
2,887 
5.013 
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PANAMA  CANAL  COMMISSION 

FY  1994  Capital  Program  Detail 

(Dollars  in  thousands) 

Project 

(Obligational  Basis)  Total 

I.   Transit  Projects 

A.  Transit  equipment: 

1 .  Damming  device  4 ,  000 

2 .  Craneboat  ATLAS  7 ,  000 

3.  Other  floating  equipment  705 

4.  Other  transit  equipment  4.446 

Total  transit  equipment  16, 151 

B.  Transit  facilities: 

1.  Gaillard  cut  widening/straightening  9,600 

2.  Power  feed  cables,  locks  1,819 

3.  Other  transit  facilities  3.330 

Total  transit  facilities  14.749 

Total  transit  projects  30,900 

II .   Utilities  Projects 

A.   Utility  systems: 

1.  Electrical  power  and  communication  systems  2,754 

2 .  Water  systems  133 

Total  utilities  projects  2,887 

III .   General  Support  Projects 

A.  General  support  equipment: 

1 .  Replace  motor  vehicles  2 ,  526 

2 .  Other  general  support  equipment  1.496 

Total  general  support  equipment  4,022 

B.  Commission  buildings  and  supporting  facilities: 

1.  Commission  buildings  288 

2.  Supporting  services  facilities 134 

Total  Commission  buildings  and  facilities  422 

C.  Other  miscellaneous  general  support  projects: 

1.  Minor  capital  items  221 

2.  Advance  engineering,  planning  and  design  348 

Total  other  miscellaneous  support  projects  569 

Total  general  support  projects  5.013 

Total  FY  1994  Capital  Program  38.800 
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PANAMA  CANAL  COMMISSION 

FY  1994  Project  Justifications 

(Dollars  in  thousands) 

I .   Transit  projects  S30. 900 

A.     Transit  equipment  $16, 151 

1 .  Damming  device  S4 , 000 

This  nonrecurring  project  provides  for  the  replacement  of  Caisson  No.  1. 
The  Commission  had  two  (2)  floating  caissons  that  are  used  to  dry  the  locks 
chambers  during  Miter  Gate  overhauls  and  other  repairs  to  sill  and  chamber.   A 
caisson  is  floated  to  the  end  of  a  chamber  and  filled  with  water  to  sink  it  in 
position  to  isolate  and  seal  off  the  chamber  from  the  lake  or  sea.   The  caissons 
are  equipped  with  internal  pumps  which  in  addition  to  the  tower  pumps  are  used 
to  de-water  the  chamber.   Also,  a  second  locks  damming  device  is  needed  as  a 
backup  to  be  used  when  the  other  is  undergoing  scheduled  repairs  and 
maintenance,  and  also  the  two  may  be  used  simultaneously  to  control  the  water  at 
both  ends  of  the  locks  chamber,  for  instance,  when  draining  all  levels  to  work 
on  lock  gates.   Because  the  caissons  are,  in  effect,  floating  equipment,  a 
mooring  station,  dry  docking,  and  a  costly  paint  renewal  program  are  retjulred  to 
keep  them  in  operating  condition. 

The  caissons  were  purchased  in  1914  (Caisson  No.  1)  and  1941  (Caisson  No. 
2),  having  an  estimated  service  life  of  50  years.   In  June  1991,  a  thorough 
inspection  of  both  caissons  was  performed  by  representatives  of  the  American 
Bureau  of  Shipping  Marine  Advisory  Services.   They  recommended  in  their  final 
report  that  Caisson  No.  1  be  replaced,  as  it  is  unsafe  in  its  current  condition 
and  repair  costs  will  exceed  replacement  cost. 

It  is  proposed  to  replace  this  caisson  with  a  damming  device  that  will 
provide  a  safer,  more  effective  and  economical  way  of  drying  the  locks  chambers. 
A  damming  device  will  act  as  a  large  bulkhead  that  can  be  lowered  into  place,  in 
sections,  by  crane.   Once  in  place,  de-watering  pumps  will  be  operated  to  drain 
the  chamber.   Upon  completion  of  the  work,  the  damming  device  can  be  pulled  out 
of  the  water  where  maintenance  may  be  done. 

2.  Craneboat  ATLAS  $7,000 

This  nonrecurring  project  provides  for  the  replacement  of  the  Craneboat 
ATLAS  which  will  reach  its  60th  year  in  1994.   Most  of  its  ecpjipment,  with  the 
exeption  of  the  crane  which  was  installed  15  years  ago,  is  obsolete  and  does  not 
meet  current  safety  standards  and  spare  parts  are  no  longer  available.   The 
ATLAS  is  a  vital  piece  of  equipment  since  it  is  the  Commission's  only  self- 
propelled  floating  crane.   This  feature  is  the  vessel's  greatest  asset, 
permiting  considerable  maneuverability  and  ease  of  deployement,  even  in  confined 
waters  and  under  restricted  navigational  conditions.   The  ATLAS  workload  is 
devided  among  various  functions  that  provide  critical  support  at  the  locks,  in 
maintaining  aids  to  navigations  and  in  other  miscellaneous  areas.   It  is  also 
the  only  Commission  boat  with  the  capability  to  provide  direct  support  in 
certain  salvage/rescue  operations. 

Various  options  for  replacing  the  ATLAS  were  reviewed  including 
overhauling  the  existing  craneboat,  and  it  was  determined  that  the  best 
alternative  is  to  purchase  a  new  boat  with  characteristics  similar  to  the  ATLAS 
and  relocating  the  existing  55-ton  crane  to  the  new  boat.   This  new  craneboat, 
in  conjunction  with  the  capability  provided  by  the  floating  cranes  HERCULES  and 
GOLIATH,  will  ensure  that  reliable,  cost-effective  floating  crane  services  will 
continue  to  be  provided  up  to  and  beyond  the  year  2000. 
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FY  1994  Project  Justifications 
{Dollars  in  thousands) 

3.   Other  Floating  Equipment  $705 

This  recurring  project  provides  fpr  the  replacement  of  Panama  Canal 
Commission's  floating  equipment  which  is  ^t  the  end  of  its  economically 
serviceable  life  and  costly  to  maintain.   This  equipment  is  essential  to  provide 
the  safe  and  efficient  services  required  no  transiting  vessels,  and  to  support 
the  ongoing  maintenance  of  the  channel.    \ii       . 

j  Replacement  of  Launches  FALCON  i^nd  SARGENTO,  $285. 

Replacement  of  lighted  buoys,  $210.\   \ 


Replacement  of  pontoon  cylinders,  42 IC^. 


.\\.. 


\ 


4 .  Other  transit  equipment .  .  .\  .         $4,446 

This  recurring  project  provides  for  the  \purchase* and  installation  of 
machinery,  equipment  and  tools  required  for  the  safe  and  efficient  operation  of 
the  Canal.  ^ 

Marine  operations  requirements $  1 ,  31 8 

The  replacement  of  air  compressors,  rowboats  and  other 
miscellaneous  machinery,  equipment  and  tools  for  the  Locks  Division,  . 
$733. 

Computer  and  support  systems,  upgrades  to  traffic  control 
system,  and  other  miscellaneous  equipment  for  the  Traffic  Management 
Division,  $460. 

"^ 

Training  aids  and  related  equipment  for  the  Maritime  Training 
Unit,  $22. 

Miscellaneous  machinery,  equipment  and  tools  for  towboat 
operations  of  the  Canal  Services  Division  and  the  Office  of  the 
Marine  Director,  $58. 

Addition  of  a  lathe,  a  forklift  for  the  Northern  District 
Shore  Station,  and  a  microfiche  reader  for  the  Canal  Services 
Division,  $45. 

Maintenance  and  repair  operations   $1,823 

Replacement  of  Bending  Roll  XB-277  built  in- 1929.   A  critical 
machine  this  is  used  to  roll  dredge  pipes.   It  has  exceeded  its 
economical  service  life  and  requires  replacement,  $1,330. 

Miscellaneous  machinery,  equipment  and  tools  for  the 
Industrial  Division,  S53. 
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FY  1994  Project  Justifications 

(Dollars  in  thousands) 


Small  portable  equipment  and  other  miscellaneous  machinery, 
equipment  and  tools  for  the  Maintenance  Division,  $106. 

Central  processing  units  and  peripherals  for  the  Engineering 
Division,  $100. 

Outboard  motors,  inboard  engines,  and  other  miscellaneous 
machinery,  equipment  and  tools  for  the  Dredging  Division,  $117. 

Miscellaneous  equipment  for  the  Electrical,  Engineering  and 
Construction  Divisions,  $117. 

Other  transit  operation  requirements   $1,305 

Addition  of  security  hardware/equipment  at  Canal 
installations,  $344. 

Replacement  of  tractors,  $322. 

Replacement  of  communication  equipment,  $175. 

Replacement  of  fire  extinguishment  systems,  hazardous  material 
response  equipment,  closed  circuit  television  systems,  and  other  miscella- 
neous tools  and  equipment,  $464. 


B.     Transit  facilities  $14,749 

1.   Gaillard  cut  widening/straightening  ..   S9 , 600 

Dry  excavation  $7,901 

Dredging/wet  excavation  $1,699 

This  multi-year  program  will  provide  additional  capacity  for  the  Canal 
that  will  ensure  a  future  of  quality  transit  service  to  the  customers  of  the 
waterway.   Over  time,  traffic  growth,  especially  in  the  category  of  wide-beam 
vessels,  will  continue  to  compress  the  reserve  capacity  margin  required  to  keep 
Canal  water  times  within  the  standard  of  24  hours  or  less.   Unless  the  cut  is 
widened  by  sometime  late  in  the  first  decade  beyond  the  year  2000,  a  capacity 
pinch  point  will  be  reached  and  the  average  Canal  water  time  standard  of  24 
hours  will  not  be  sustainable. 

Presently  wide-beeun  vessels  are  restricted  to  one-way  traffic  through  the 
narrow  500-foot  wide  Gaillard  Cut  reducing  the  throughput  capacity  of  the  Canal. 
Hydrodynamic  testing  and  simulation  modeling  has  shown  that  widening  to  630  feet 
(and  up  to  730  in  curves)  will  permit  wide-beam  vessels  to  travel  north  and 
southbound  simultaneously  without  sacrificing  safety  and  placing  the  vessels  in 
jeopardy.   Widening  will  entail  the  removal  of  approximately  23  million  bank 
cubic  yards  of  dry  material  and  12  million  bank  cubic  yards  of  wet  material. 
The  approach  to  the  widening  is  based  on  utilizing  existing  Canal  dredging 
resources  on  a  flexible  "do-what-you-are-able"  basis  for  the  wet  work  spread 
over  a  20-year  excavation  period  starting  FY  1994. 
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FY  1994  Project  Justifications 

(Dollars  in  thousands) 

Preliminary  dry  excavation,  also  to  be  accomplished  over  a  20-year  period, 
and  certain  equipment  acquisitions  was  initiated  in  FY  1992.   This  must  be  done 
ahead  of  the  wet  work  and  maintain  some  lead  throughout  the  life  of  the  project. 
Final  work  on  the  project  and  required  relocation  of  facilities  displaced  by  the 
excavation  will  occur  in  2014. 

2.  Power  feed  cables,  locks  $1,819 

This  nonrecurring  multi-year  project  provides  for  the  replacement  of  the 
primary  power  feed  cables  and  the  associated  sectionalizing  switches  at  the 
three  locks.   The  power  feed  cables,  which  are  forty  years  old  and  beginning  to 
deteriorate,  provide  the  primary  electrical  energy  feed  to  all  locks  equipment 
through  step-down  transformers. 

Tests  performed  in  FY  1991  by  the  Electrical  Division  on  the  primary  power 
feed  cables  indicate  that  cable  insulation  is  beginning  to  fail  and  that  plans 
should  be  made  for  their  timely  replacement.   Failure  of  the  power  feed  cables 
would  result  in  prolonged  outages  at  the  locks  which  will  seriously  affect  the 
Canal's  ability  to  service  transiting  vessels. 

The  installation  of  the  6.9  KV  System  at  Gatun  Locks  has  been  completed. 
FY  1994  funding  will  provide  for  the  procurement  of  cables  and  associated 
sectionalizing  switches  for  the  2 . 4  KV  System  of  the  three  locks.   Benefits  of 
purchasing  the  materials  for  the  three  locks  at  the  same  time  are 
standardization  and  lower  costs.   The  installation  at  Miraflores  is  scheduled 
for  FY  1995  and  at  Pedro  Miguel  and  Gatun,  for  FY  1996. 

3.  Other  transit  facilities  S3, 330 

This  recurring  project  provides  for  the  rehabilitation,  repair, 
replacement,  improvement  and  addition  to  transit  facilities  of  the  Panama  Canal 
Commission.   These  facilities  support  the  transit  function  to  insure  the  safe 
and  efficient  transit  of  vessels  and  effective  support  of  all  maintenance 
operations. 

Marine  operations  S2,891 

Replacement  of  the  maintenance  shops  and  warehousing  buildings 
at  Gatun  Locks,  $9SS. 

Replacement  of  the  hydraulic  drive  and  locking  ram  system  at 
the  Miraf lores  South  Locomotive  Turntable,  $785. 


$483. 


Replacement  of  the  potable  water  lines  at  Miraflores  Locks, 

Replacement  of  manhoists  at  locks  cross-unders,  $278. 

Miscellaneous  improvements  to  Locks  Division  facilities,  $106. 

Improve  security  in  the  Marine  Traffic  Control  Center,  and 
other  miscellaneous  improvements  to  Traffic  Management  Division 
facilities,  $106. 
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(Dollars  in  thousands) 

Improvementa  to  Miraflores  landing  and  other  miscellaneoua 
facilities  improvements  for  the  Canal  Services  Division,  $178. 

Other  transit  operations   $439 

Miscellaneous  security  improvement  projects  and  other 
miscellaneous  improvements  for  the  Sanitation  and  Grounds  Division 
and  the  Fire  Division  facilities. 


II-   Utilities  projects  S2.887 

A.     Utility  systems  $2,887 

1 .   Electrical  power  and 

communication  systems  $2, 754 

This  recurring  project  provides  funding  for  the  electrical  power  and 
communication  systems  of  the  Panauna  Canal  Commission.   The  electrical  power 
system  items  procured  under  this  project  will  insure  power  transmission 
integrity,  versatility  and  dependability  in  addition  to  reducing  possible 
equipment  failure  due  to  overload  conditions.   The  equipment  is  needed  to  serve 
high-peak  demand  and  correct  poor  voltage  and  potential  overload  conditions  in 
the  high  and  low  voltage  system  networks.   Equipment  procurement  for  the 
communications  system  will  consolidate  existing  systems  to  permit  the  required 
separation  of  non-Commission  subscribers,  provide  greater  efficiency, 
reliability  and  versatility  to  the  Commission  system,  and  reduce  recfuirements 
for  maintenance  and  repair. 

Replacement  of  four  2.4  KV  Feeders  at  Pedro  Miguel  Locks,  three  of  them 
installed  in  1914  and  the  fourth  in  1953.   The  advanced  age  of  these  feeders 
have  increased  their  probability  of  failure  and  prolonged  outages  at  the  Locks, 
therefore  they  require  replacement,  52,295.   There  are  no  plans  to  replace  the 
feeders  at  other  Locks  in  the  near  future  because  of  their  good  condition  and 
back-ups  available. 

Replacement  of  power  system/substation  equipment,  $151. 

Replacement/addition  of  electrical  distribution  system 
equipment,  $111. 

Replacement/addition  of  electronics  test  equipment  and 
miscellaneous  communications  equipment,  $197. 

2.   Water  systems  $133 

This  recurring  project  provides  funding  for  the  water  purification 
plants,  pump  stations,  distribution  pipelines  and  the  chilled  water  air 
conditioning  system  of  the  Commission's  water  utilities.   Funding  required  for 
FY  1994  provides  for  the  replacement  of  miscellaneous  tools  and  equipment  for 
the  Water  and  Laboratories  Branch  operations. 
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III .   General  support  proiecta  35.013 

A.     General  support  equipment  $4,022 

1.  Motor  vehicles  S2,526 

This  recurring  project  provides  for  the  replacement  of  overage  motor 
vehicles  which  have  reached  the  end  of  their  economic  service  life.   Funding 
for  FY  1994  provides  for  the  purchase  of  35  passenger-carrying  vehicles 
(including  15  large  heavy  duty  sedans,  19  compact  sedans,  and  1  ambulance  for 
replacement  only)  and  77  nonpassenger-carrying  vehicles  (including  light, 
medium  and  heavy  truc)cs).   Large  heavy-duty  sedans  are  required  for  trans- 
Isthmian  transportation  of  the  pilot  force.   The  new  vehicles  will  be 
essentially  of  the  same  type,  size  and  capacity  as  those  being  replaced.   All 
vehicles  being  replaced  will  exceed  the  age  and/or  mileage  standards 
prescribed  by  the  General  Service  Administration  (GSA)  (CFR  48:101-38.402)  at 
the  time  of  replacement. 

2.  Other  general  support  equipment  Sl»496 

This  recurring  project  provides  for  the  procurement  of  small  plant  and 
equipment  items  that  have  reached  the  end  of  their  serviceable  life  and  are  no 
longer  economical  to  maintain. 

General  services  bureau  $444 

Replacement  of  forklift  trucks  and  other  miscellaneous  tools 
and  equipment  for  the  Logistical  Support  Division,  $226. 

Low  bed  trailer  and  tire  recap  molds  for  the  Motor 
Transportation  Division,    $76. 

Intrusion  alarm  systems  and  central  air  conditioning 
chillers/components  for  the  Community  Services  Division,  $118. 

Miscellaneous  equipment  for  the  Printing  Office,  $24. 

Administrative  and  qeneral  staff  $1,052 

Includes  such  items  as  computer  systems  and  computer 
peripheral  and  on-line  equipment  for  financial  management 
operations,  $481. 

Equipment  for  the  apprentice  training  school,  health,  safety 
and  training  equipment  for  personnel  administration  operations, 
$320. 

Graphic  and  video  presentation  equipment  and  systems,  $125. 

Microfilmers  and  office  automation  equipment  for 
administrative  services  operations,  $102. 
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Other  miscellaneous  items,  $24. 

B.  Commission  buildings  and  facilities $422 

1.  Commission  buildings  $288 

This  recurring  project  provides  capital  funding  for  the  renovation, 
rehabilitation,  improvement  and  repair  of  approximately  153  structures  and 
facilities  under  the  administrative  control  of  the  Buildings  Management 
activity.   Included  in  this  capital  project  are  such  items  as  roof 
replacements  and  the  rehabilitation  and  enlargement  of  facilities  to  include 
improvements  which  will  reduce  the  levels  of  energy  consumption. 

Enlargement  of  the  Occupational  Health  Center,  Building  20, 
Gatun,  $159. 

Renovation  and  repair  projects  in  various  other  Commission 
buildings,  $129. 

2.  Support  services  facilities  $134 

This  recurring  project  provides  the  rehabilitation,  repair,  replacement 
and  improvement  of  support  service  facilities  necessary  for  the  support  of 
Canal  operations.  FY  1994  provide  for  improvements  to  comply  with  EPA 
regulations  at  Motor  Transportation  Division  facilities,  and  installing 
sidings  at  Building  5086,  Mt.  Hope. 

C.  Other  miscellaneous  support  projects  $569 

1.  Minor  capital  items  $221 

This  item  provides  for  replacements  and  additions  which  are  unforeseen 
and/or  too  small  to  warrant  separate  listings  and  justifications.   Approval  of 
the  Administrator  and/or  Canal  Improvements  Director  is  required  for  funding  a 
project  from  this  item. 

2.  Advance  engineering,  planning,  and  design  $348 

This  provides  an  authorization  to  be  used  for  engineering,  planning  and 
design  work  on  projects  included,  or  to  be  included,  in  the  Commission's 
capital  program  for  subsequent  fiscal  years.   This  allows  the  detailed  design 
effort  to  be  completed  in  advance  on  projects  selected  for  accomplishment  so 
as  to  permit  their  timely  advertisement,  award  and  completion. 
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